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(57) Abstract: It is intended to provide drugs which have 
cholesteryl ester transfer protein inhibitory effect and are useful as 
blood lipid lowering agent, etc. Namely, compounds represented 
by the following general formula (I), salts thereof, and medicinal 
compositions containing the compounds of the formula (T), 
salts thereof or prodrugs of the same: wherein Ar ! represents 
an optionally substituted aromatic ring group; Ar 2 represents 
a substituted aromatic ring group; OR" represents optionally 
blocked hydroxy; R represents acyl; and R' represents hydrogen 
or optionally substituted hydrocarbyl. 



WO 02/059077 Al IIM«MIHU«II 



(57) Eft: 



OR' ' R' 




(I) 



§SSSrs OR* ' te{fcS£*iTV^t>J:V^7K&&*\ RI*T^£$r N R" {4* 
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10 o-;vSr®T^t5lSli LTf±, 3 - 1 Kn^- 3 >?>vy;v? y 

^Vif^T^A (HMG-CoA) jt5c^^|i.*-t-S^lW^^*JV^ffiV^feH 

^!W£:fcV^Tlib;Mcfto-tV^ (N. Engl.. J. Med. , 3 4, 4 9 8 
-511 (19 9 9) ) ^ ^©^fl+^t^JST^StX^T'fi^V^ — jfe 
15 »t©iSi^gy^ge (HDL) -^U^XD-/H^^^|j?^,Difg^ig& 
ffiH^I-^ir^^^t.tbX^t) (N. Engl. J. Med. ,321, 
1311-1316 (1989) , Am. Heart J. , 110, 1100-1 
1 0 7 (1 9 8 5)), jfitffHDL-a UX<rv-/l'%±.%-£&Z)MM&W)Bmib 

20 s V*^y /K^*'7Vl4gi£g6 (CETP) I4HD LD L&£Xfm&&&. 

Lipid Res. , 34, 1255-1274 (1993)), ^VT.J-u—jV 

TV^„ ^U^u-wmsmib LTttiraT©3o©^^f 3 ^XV^ 0 
25 (1) immmfcWmLtcMB*^XTu-MZHDLK±V3\Zikfrtl, 

y-=iU^u-/^r^hyy^y^y—^ (LCAT) ©tWBfcSttTHDL 
J:T-3 U*y y JV^TMzM&ZjtvZ, HD L±©3 W^t!) /^^x/WiCE 
TPKlJ;!? LDL^VLDLC b V ^V"tV F £ £ LDL»I: 

iff txratc n^fo -wmm & 5 = 

1 
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(2) HD Lf±T #fi 6 E^fHD L t fcofc«fc LDL g^ftfc^ LTffFMHElR 

( 3 ) HDLi^a^f U ;Ux^r^HD L^Sr^ LTitgfflii^ 19 & 

<o^!ftg ttifc * H D L - = v * ^ * - A«W#P MIS^*>5i:%^fctbS.C 
ETPiJii4»HDL-3^f l oww«fti©Mitl'HbTtt^l^.tf£tT©ftili, 

i»)CETPSi4Sria^-t-5i:JliiJSHDL-=iV'^-7 i n--/uS^±#i-5 (J. CI 
10 in. Invest. , 84, 129-137 (1 9 8 9) , At he r o s c 1 
erosis, 110,101-109 (199 4) ) 0 CETPi*SUfci7 
^ 5?a = y * v £ ct TJS f 7 S SX =■ V 9 9 y • h fcfc^T 
9-a-;V«ft*5±#i-« (J. Biol. Chem. , 266, 1 0 7 9 6-1 0 
801 (1991), Nat. Med. , 5, 1383-13 89 (1 9 9 9) ) „ 
15 CETPiSttaSite^*fctt*«bfcAT?tt 
WHDL-n^TtJ- AflWMUJfLTV^ (Nature, 3 4 2, 4 48 
-4 51(198 9), Atherosclerosis, 58, 17 5-1 8 6 (1 
9 8 5)), 

&JL©*ofi,a» c E T P«Ht3ftAtt*W«!fli>WWfi5"Tf *>.« HDL-3W7D 

|C.fc CETPjgtt©Jl5V*M& (£lWi^) WBVvrttafX^P*- 

;\^mz£%W}ffi&fc&%M£*<Z>*K CETPfcJ&Sfcv** (yy h-ftif) X* 
^4»^|^fl!'^^S*«?KiB*i^l^:<v^r.^:as*P6)i^TV^5 0 Sfc. ^f-^^TV^ir^^R 
25 N ASr«^i-« -i:^<t<9 KH^KXET Lfc#£fcU jk>pHD L- 

3^yu-/i4dfl£jssji#u nmGftM&ammtwMzti-tt a. Bid. 

Chem. ,2 7 3, 5 0 3 3-5 0 3 6 (1 9 9 8) ) „ Ufc^oT, CETP 
$gte&*W6W"53ISjWfi% HDL^bLDL, VLDL^a^Tn^l^i^S 
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cETpm^mzfiiTzmmk vx\x 0y^«B^fFwo 9 9/4 1237 

■§- s lipids, 29, 811-8 18 (199 4), H^trWO 9 8/3 5 
937 Atherosclerosis, 128, 5 9-66 (1997) N 
10 Bioorg.Med. Chem. Lett. , 6, 919-922 (1 9 96) , 
%m<fcW%5, .9 2 5, 6 4 5-§\ *H#fiF^ 5 , 9 3 2, 5 8 7^§\ gfc#|#!*F8 

2 5 1 8 5-§\gfcW*l#lT8 18448 ^\ An g e w. Chem. , Tnt:Ed., 

3 8, 3 3 7 3-3 3 7 5 (1 9 9 9) N S^fFWO 9 9/1 4 1 7 4-S§\ Sgg 
»O0 0/l 8 7 2 4f, BIS^fFWOO 0/1 7 16 4 -i^KP^^T^ 

15. 5 0 

T^y^/wUfPffrt LTtt, 0i]x.Cf, ^¥1 1-28647 8# 

HftD-f/^M^ii^iLT, -Ov'/w [2 (s) -t Ke^i/-2- 
f7^-2-^;wi (S) - (4-hV 7^/*P^f^<y^) - 
t e r t-y^^TV^M*;**^ HRMfrflFWO 9 9/4 

20 . 5 9 2 8fct4ia^«A«:Bk|li-Sf^ffl**i-5^«l©JDmi*«ft^* s x 
#H¥ n-2 46 4 3 7#lctttHft»ftJ^»f^ffl«:#1-*fls#ft©IR»i:ft 
5rtS#K>/5^ HKWfrWO 98/18794 fctt^-e— fffiafcftMBSrSrt- 
©WR-iftSflS'S*^ Lett. Pept. Sci. , 2, 2 2 9-2 3 2 (1 
9 9 5) KfAHI ,V-iypf7- £Pfl^##*5<tO t DPP-I ViaWffl&^+S 

25 ffr£fc©lW*fcfc5flS3W, BRfcflFWO 93/2 5574 KttT V^x^v- 

y i ^-^mm^m^ir^\^m<DUPct^i\^mi)K bshwfwo 8 9/ 

1 0 7 5 2^f4^hP^^^ypxT-ifPl^ffl^Wi"Sft^^il s l-i:* 
5fb£W> BWHWIFI52 3 19 1 9#|ctt^=^iaWffl**i"5<b^*a S N & 

BttfFJRi 5 7 8 8 5 i#tf±r kw-jj ^fl^fl*r*i-«fc**^ ^tum 
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«HDL-n WfP^ (HDL-C) %mV£#Z>MWk l,Xtt7 4 7?- h^kM 



io p-^f;i'h7^7r^o7'f v (cetp) ^Pfl^-r^-^i-i^rfiLML-c 



OR' ' H:«SI$^TV^fcJ;V^7KiftS«:, RliT^SS:, R' WaK 

ttttOK. (fcfcU -*WA~ [2 (S) -t KP^-2-f7/^2-^;^ 
20 1 (S) - (4- hp 7^*P^f/l^<^» -#->W<*yHft t e r 

(2) Ar 1 ^g^g^LTVNTfeJ;V^5*fcfi6M«7?^#SS'C*35H(f|B (1) 

(3) Ar , *s«ft3SSr^TLTV>Tt>J:V^3i=/U'Xt?*)SfltriB (1) IBft©^ 



(i) 5£ 




25 ft ; 
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(4) Ar 2 as«fe££#1-« 5*fctt6j*©##at£-e*>stfraB (D ia*©fc 

(5) Ar 2 ^e^S%^i-5^^-^£-efcS^fa (D lB*w>fls£* ; 

(6) R#5t r 1n co- (R^riUftSSr^ruTv^-ctiv^bkSiKifctt* 

c 7 ) r 1 N #gm£&# ltv t> j: v m^^mmt. tcttw&&* : & LTV^T 

fc*HlHWItas**>stt1B (6) ffi*©fls£* ; 
(8) R* ' as**W : F*fc»T^>i'K"C*)5iW3 (1) EftoflrfMfc; 
10 (9) R' ' i« R lo CO- (R 1 °tt@^S^LTVNT 1 b<tV^fk7K^£*fc 

(10) R^^g^^bTV^TtiiV^T^^V-STfeSBUlB (-8) fBfc©ftrfj- 
#J ; 

15 (11) R' ' (1) B*©ft*4fc; 

(l 2) R' jftMMFPCifcaiWB (l) B««>flsiM&; 

(13) R#3ft R 1N CO- (R 1N ttgmS%^LTV>TtJ;V^^b7kmS* 
fcttemS^tTV^TtiV^mSS^i") T*^HS$Tfc»)> R' ' 

mm=?--?b9, r' ^sus^-e&sBina (i) »fc«>fls£ft; 

20 (14) Ar'^P^I^ ^n^^b$^TVNTt><tV>iS^T/^/^ 

Tfc9> Ai'^p^*^ /NB^>'fli$^TV^t>J:V'»«TA^F-/uK*SJ: 
05/>p^>^$JxTV^Tt><tV^»T;V'=i d rixS^bMfitv5E^S : S:W-f 5 5 

1 _ 6 7;W3^^J:^oyWk$tuTVNT^<tV^C 1 _ 6 r/^/^e)5i«ttfce 
mS^^^WtTVNT^^VNd-eT^^^v— ^/^-/K C 1 _ 6 TA-*/l' 
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fcSjiuiB (l) mtati&VB ; 

g £ fc ttfT / y ^STfc 5 buIB (14) iB*<Z>te£#) ; 
5 ( 1 6 ) 5 * it fi 6 l©^fgM7x tr D ^/Hi* fcttT^=*'2&T»*> 

R^D^ylf, /^PyWb$tb-CV^T 1 bJ;V^C 1 _ 6 T/^3dri/j3 e tTJ?/^D 

io ^/wj^/p-efcSjifrfB (14) fBftcftriMfe; 

•• (1?)N-[(1RS, 2SR) -2- (4-7/l'tP7i=;l') -2-tKPdfv'- 
1- [4- (MJ T/M-P;*^) -O'v'/H ai^] -6, Kn-5H-^y 
V* C a ] i/^ a -.7f 1-* /W5j?^f - 5 K, 

4-^7^o-N- ( (1R, 2S) -2- (4-7/^n7i=;l/) -2-t Kp^V- 
15 1- ( (4- (bV7A'*u*<7-M 7i^) ><T7V) rnfvUO -l-T^^l^* 

. N-[ (1R, 2 S) -.2-'(4'7;VtQ7xs;V) -2-fc. Fa dr^>- 1- [3- (1, 
1, 2, 2-7 1 h7 7;Wtox hdri/) ^V^/W] 3^/V] -6, 7-?t FB-.5H 
-^^y [a] ^a^x^-l-^/^^f-^ Fx 
20 N- [ (IRS, 2SR) -2- (4-T/l^P 7xS^) -2-t Kt3^7-1- [3- 
• (1, 1, 2, 2-T- h77;V^Px 3:5vl/) -5, 6-i?kK 

Dt7^uy-l-*;l/#^t* b\ 

N- [ (1 RS, 2 SR) -2- (4-T/U^-PTai3i/P) -2-t Kd^7-1- [3- 
(1, 1, 2, 2-ff77/^nxfarv') ^y^l/] xf/u] -6, 7, 8, 9 
25 -T hT t KP-5H-0-y* [a] ^nA/fy-i-*M>tU\ 

4-T/^n-N- [ (1R, 2S) -2- (4-7/l'to7i=/l') -2-fc Kp^>- 
1- [3- (1, 1, 2, 2-T h 7 7/^P3^hdr^) ^S^U] zc^/p] •^Ti? 
H'-l 5 h\ 

N- [ (1 RS, 2 SR) -2- (4-T/^P7ccXi^) -2-fc Kp^^-1- [3- 

6 
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(1, 1, 2, 2-f h77/l/tPxh^i/) ^y^/l/] - 5, 6, 7, 8 

-rhn Fo^vy [a] *s?ujr?*ry-l-l)/vi$3cV% K> 
N- [ (IRS, 2SR) -2- (4-7/^P7x^/l/) -2-t (4- 
-i yzfut'^l/^jV) -6, 7-yt.KP-5H-^y/ [a] ^P'VT* 

5 r>--l-^/^>f-^ Kx 

N- ( (IRS, 2 SR) -2- (3-7/^P7x^) -2-fc Kadr'>-1- ( (4 
- (MJ^A^p^^vW) pt^W) ^/P) -6, 7-^tKn-5H-^ 

W [a] ^PAT'fy-l-^/l'l^t; K> 

N- ( (IRS, 2 SR) -2-fc Kp^-2- (4-7^y drv'^^-zU) -1- ( (4 
10 - (b])y^f=i^^/U) ^5vu) ^f-jV) -6, 7-i>tKa-5H-^< 

" • • V/ Ca] ^P^X^-l-*^^f-§ h\ 

N-[ (IRS, 2 SR) -2- (4-^do7i^) -2-t Kn df^>- 1 - [ 3 - ( 1 , 
.1, 2, 2-v-yy-y)Virn^.\-^i/) -OiW) =c^U] -6, 7-v^t Kp-5 FT 
-^y/ [a] ^P^/^-l-#/W#drf-5 K< ' 
15 N- ( (IRS, 2SR) -2-fc Kn*$/-2- (4- (7x=^»/) ^^^/W) 
-1- ( (3- ( (1, 1, 2, 2-r^7;^Pxf;l,) **V) 7t^) p<5" 
=SL=f-)V) -6, 7-v^fc KP-5H-^y/ [a] */# pWt 1 ^- 1 -j&AtfSdMh 

• 5 Kn 

N- ( (IRS, 2SR) -2- (4- ( (4-^PP-3-xf;U7i^) J^vO 
20 7*-M -2-fc Kp^-I- ( (3- ( (1, 1, 2, 2-v-Yyy;v^rxi^;v) 

7zc=-)V) tf-M -6, 7-i^fc Ka-5H--^/ [a] */9 n ■ 

A-T'fy-l-^^^t? Kn 

N- ( (IRS, 2SR) -2- (2-7;^n t°y^V-4--f/U) -2-t Kp^- • 
1- ( (3- (1, X, 2, 2-t 1 7^pi h^rix) 7cc=/W) ^^W) ^ 
25 /U) -6, 7-i^fc Ka-5H-<yy [a] P ^- 1 -jU 5 K, 
N- ( (IRS, 2RS) -2- (6-7/P^n fc°y ^^-2-^/1^) -2-t Kp^t iX- 
1- ( (3- (1, 1, 2, 2-r hyy/M-poi h^rv') 7x=^) ^^VV) ^ 
/u) -6, 7-i?fc KP-5H-^yy [a] ^P^xV-l-^/u^drf-^ K> 
N- [ (IRS, 2SR) -1- (4-tert -^JU^^JA) - 2 - ( 3 - 
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{ (IRS, 2SR) -2- (4-7^tD7i=A') -2- 
tKB^-l-[(2, 2, 3, 3-fh77/^D-2, 

6 (omxh « flWB ( i ) K*i©fl5£fc ; 

(1 8) ^ 



OR" tt(5l|^tLWTfc«fcV^3kIft£«\ RteTv^S&s R' HtK 

fcte^ig<P7°P K7^ (fc«U -O-^/i- [2 (S) -fc KP^-2-^Ty 
— /W2--C/U-1 (s) - (4-MJ 7;^o^f;^ -cn7-/i<] -#yw-^ 



20 ( 2 0) n^7 v y/^^9 l /HS§ISeii.^JTfc5*&IB (1 9) fBtt«?&jft|fe ; 

(2 DSiftfty^ge-=^^n-^±^it?aba85fe(i 9)iam©«ti; 




(i 9) a 




(I) 
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(2 3) mi&$&.V ^e-3^7.7 1 u-^T^I"efc ; 5HiII3 (19) lE«OifcU& 

(2 4) hp ^If-feU KfiTj«t?*S8WB (1 9) tB£<z>l&$4fe ; 
5 (2 5) ^SSlK^^^f^iT-fcSHUia (19) fSgo<D*fi/&#l ; 

(2 6) &&mmm<n^mt}mx*hmm d 9) iam©»^fe ; 
(27) ^^^©^TOi^i-efcsa&iB (19) ett<oiMMto; 

(2 8)PTCAfc5V^(4^^^^gE^»Jll)R#»^^^^ , l"^fc^B{riB(l 9) 

10 (29) ^IbJliiMffic^KffeSesi-e*) (19) fm<otoJ$fo ; 

(30) KjiJi^o^RF^Rjw-TfjfeswiB (19) w&oma*; 

. (3 2) jB^oWfaBBW-CifeSttia (19) IE«c©m^ ; 

(3 3) mmmim<Dmmmffl\x*h%mm d 9) sj«<0»j#& ; 

15 (34) s 



V^tiV^fSS^ OR' ' tt»«$avCV , »T 1 bJ;WcR££\ RfiT^S" 

(35) fimfo&vtti&m-zibztm (34) ib^^j; 

(36) ^mam^mmo^T^mwh^m (34) ia«^j; 

(37) ftttH>«a»© i iH»f&aew"c*>*8irR (34) wtwm; 

25 (3 8) ^^L^©W^^riJ-Cfe5^iB (3 4) IB«©^J ; 



OR' ' R* 




N 



(!') 



9 



WO 02/059077 



PCT/JP02/00532 



(3 9)?ickh%w*XTisyww'&oW)mftnm<v^%%nx*hz>%im{3 4) 

(40) jmW)MW&&^®ft%fflx*ibz>M%, (34) mmoM : 

(41) mm^<D^mmxh^m (34) wm^m ; 
( 4 2) m^v^mmMr-hzim (34) tam^j ; 

(4 3) »«^*0)iM*]]^K^2>|tilB (3 4) iBiWJ; 

(4 4) 1MB (l) ia«^-a-^*fc(i^(Z)mw^l:^itfL»#;^^i-5i<l; 

(4,5) HuiB (l) |Bm©{b^*fc{i^^^W^S^«?Lib^^W5ii: 

(4 6) ^u^V^^^^M^<oM<DmM<om^(Otz^(DmB(i) 

(47) Mmfafeo^m-femvtc&<Dmm<Dmm<Dtc$><Dim u) fa^it-a- 

(4 8) eWB (1) l3«o{L^*ytl^^^^4^«ifLtl)%^S#i-5^<!; 
(4 9) AfrfB (l) |B«©^ft*fctt*o*©W»**'^»*fc«!^i"«-i ' 

zwm k -t-s m%mmz.&i zM.\t>mmm(o^w^ tz nmmxm 

(50) Btia (i) im<Dfc&miztzn%<DM<Dm)M*^%W)^®ttz^k 
^wmtirzm%W}m^nz^^m>bm<D^^tz\tmm^m ■, 

(5 1) una (i) iB*©ft^*yttt*oifeo^***?Ltt*jziis4-r5wt 

(52) wia (i) &®<D{k&®*tznzo&(Dm®&*^%W)mm$-i-5z\k 
mmirzm&Mmz.#tfzmMBffl&fc<D^Biztzitfem*fc ■. 

(53) wia (i) mm{t&mtz&zoM<D^®mm%®mm$--tz>z.k 
mm ki-zm^mztettzmmmo^Mt. tzMrnxm ; 

(5 4) fiWB (l) IB^O-fk^tfctt^^^^ifi^itfLKi^^-^t-S^i: 
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(5 5) bwb <i) m%vfc&®*itft%<Dm.<DG®&z®%W)mz.$> I }--f?>zt 

5 (57) im-m®m<D^m&m(DMm<Dtcit)(Dtum (d wM^it^^tat 
(5 s) *%fe®>m<D^m&mM<Dmk<Dtz.iib<D®m (D ibs©^^^ 

(5 9) *tii!)i?^3mOW^^J©Mjt©fc*©Bul2 (1) fBife^b^tfc: 
10 te-?:<Oi£tf>€J8 ; 

(6 0) ii5fl&iliL^^^^J©^jtOfc*©ftulB (1) IBi^bl^Sfcfi^ 

• (6i) msM<o =f$3t®sm<D9&<oit &<Dwm ( i ) mm^t^t. fcf±^ <om. 
15 (6 2) m**<D^femt\(»W&(ofcb(Di$\U (i) ia«^b-a-fe*fct4*offi 

(6 3) |&^bm©iiJg«l^^i8itOlt*©iil3 (1) laftOfc^ftSfctt* 
; 

(6 4) ME (3 4) iE«tf>5t (I ' ) ^£ftS<b£**fcr±-t©&. 

(6 5) 3^^xy/^^x/^^eim*<D7cfc©E^O^OfcfeBufB(3 4) 
E*05fc ( I * ) T?«£ft$fls^$fctt*©4ft, Sfcfi^©? 0 * F7 v>f<o>m ; 
(66) S 




(ID 
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OCOOHfrifO^/l^Vg^ tfiJxffR 1 SO a Ht£i£<D^;V^m. ^JxtfR'S. 
0 2 Hte¥<DW7j>m, 0!|jfctfR 1 O.PO (OR 2 ) OH&ifO y ^ #J;tl£ 
10 R X N (R 2 ) COOH^if©M/^yi (RMi^g^bTV^^iV^b- 
t tctem&&*% I/O vt t> J: V ^***S«r* U R 2 WoMWJR*-* fc ttff 
LTV vc t> «t V^flj**S**-r) ft h O HiS:|^V^#e.ti57V 
A'gi&S/BV^tL, jMWSfctt-E^CO, R'OCO, R'S0 2 , R'SO, R x OP 

o cor 2 ) , r i n(r 2 )co (R^mmm^^x^x^k^^mm^tz 

15 ««&Wbo^Tt>±v^*il££*U R^tTkmMl-^nmmm^v 
. x^xh^^fc*m&*7F~t) ft^fflV^frSo 

20 & tm&kmm] mLx^xh^mmmtLx^ &m-z tr^/urni 

So 

:/5VK -fy^f-zK sec-7*^/K tert-^/K ^y?vK -"-=¥v7K ^7"^ 
25 /K ^fvK /-=/K xf/K !>^r^/K hDxvvK fF7T^K 'O'* 




(la) 
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5 « rr^^gj Rt;rv^ cr/^/vSj #*ruwct> *v*«ft£i: txtt, 

#Jx.tf(i)=M3&> (ii)kKP*^ t#y& (iii)i^Ty^ (iv)#/W^e 

^■/^/W^'fyK N-ac.^vWtf/t'^'f/K N, N-S^^-^/W^E-^/K N, 

10 ^y— ^fctt^-^v^vu— */w^^/uSx-*^^^^^— ^^^-^/^ c 
1 _ 4 T^=»^rv'-^/l-^7^-^>'W^^7^s (vi)*/P-7j?dr^/V^ (viDC^ 

O z OH) , (ix)^e^yJBR^ ^ • » (x) 

20 7^y^^-C 1 _ 4 T^3dr>>g > (xiD/Nd^Wli^^XV^^iV^^^ 

/M3^>"fb$ti/TV^T 1 b<tV^'7^^;U-C 1 _ 4 T/^/VS, ^o^Wk^ 

tiTV^t J;v^7ct=;w-c 2 _ 4 T/^=/uSs ✓>n^i'fc£*LTVv-cfc«l:vv7*. 

m*.t£, o-, m-tfcltp-^an^x;^, o-, m-*fcf±p 
-^n*? if) s C 3 - 10 ^ c /'/V^Ss C 3 _ 

25 10 V^a7^;V-C 1 _ 4 7/l'a3rv'S > C 3 _! 0 i/P vTj^/U-C j.J/^ 
(xiii)/^0^>''(k$^^TV^T 1 b«tV^C 1 _ 4 7/^^^S^ 'No^flsSivcvvc 
*>J;V^ 2 _ 4 7^=/^ ^n^Wb£^v^^£^C 1 _ 4 T/i'3r/i'^;tg (03 

. As?*t£V!) s k KD=¥^T'©m$nTV^1>J:VNC l _ 4 7y^/^ k Kn* 
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^g-?g&$ftTV^fc«fc^Ci_ 4 7/Mr/l'9 1 ;i-^ (xiv) y )Vt>~? f-;t=¥ 

5 y^^/U^-C^T^Jum, t°V ^/^^--C 1 _ 4 T/^^Ss (xvii) 
4~)V-C x -i7)V$:)V^ (xviii) /M3 ffyfcZfrX^Xt «fcV^ ,_ 4 7VI"SM' 

T^y&if) > ^y^t^^;w^^7$y, (xxi)*/-*fctt^-C 1 _ 4 
T/v^/vr^/S (flljttf* /W?A xW?y, i?*?A'7.%S. S** 

fvwr 5: y * if) , (xxii) 4 u 6 natifcr's y S 1 -7W=^, 
15 i - p y ^~/k ^y^/s u / x y y , i - 1°-<7 v 5 -^ 

m^jv s i - 1? n v v>=^^/u#-/k tv* y vv y / 

611^7 5 /-C,_ 4 T/^^ (xxiii) C 1 . 6 7v';H (0!lx.f2^ afc/l^K 

20 r^^-^^o^nvyit^^x^xii j;v^c 2 _ 6 r/w^y-r/^if) ^ (xxiv)^ 

n^® J FT?fi**nrv^T<)J:fr^^^>'^ (xxv)5&V^LI 0|||IS 
(0>J&f£ 2-£fcfi3-3^WK 2-^fe«3-7p/K 3-, 4-*fc»±5 
-t'7^y/K 2-, 4-*fcft5-^T^y/K 3-, 4-*fcf±5 — < V^T 
yy/K 2-, 4-*fcf±5-*'¥f-^9/K 1, 2, 3-4fcf4l, 2, 4-h 

25 yryy/K iH-*fc»2H— 2-, 3-tfcf44-t°y 

2-, 4~£fc{±5-fc°y 3-£fctt4-fcf!7 ^v»=/K V 'K 4 

y =*r / y W y K y /Hfc if ) * (xxvi) 5 V * 1 1 0 Hfc**- # Atffc= A* (#1 X. 
tf, 2 -Ifcfi3 -f x=^/i/^;K 2 - $fc(4 3 -7 3-, 
4-*fcf4 5-f7y*y^^^/K 2-, 4-*fc[i5-f7/P/^;^= 
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JK 3-, 4-*fctt5--fy^T^5^#/l/#=A\ 2-, 4-*fcll5-^ 
f-yy^*^7j?=/K 1, 2, 3-*fc(4l, 2, 4- h vt/vj^^^k 
lK-ttc\t2H-T- hyVV frJjJ^-JK 2-, 3-*fc«4-t°y VlVUiV 
2-, 4-*7ctt5-t°i; $^-^/k^/K 3 -%fcl$4 - fc°JJ 

• tf^fti?) % (xxvii) ^o^^ftSnTV^TtiV^SQll^Sfctt^^ttttOC^, 

-fyyntVK -fV^fvK sec-:/?vK tert-y^K ^^fvK ^ 

i?<D 1 £^ L 3 103S/BV^tl-5o 

20 rr/^^/^j ttm fljfciitrcvK tU/k -fy/o^/K 3-y 

• X=/K.3-^x=/K rc 2 _ 18 T/^=/USj 
25 © rc a _ 8 V^nr^=/u£j *if#jgv^*iS. 
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%Lx^xh£^m&&tmmoi><D&m^bfrz>o 

—^f=f--;u s 2-^-^*^©c 2 _ 6 r/v*=/^£*w^9 r fc* , '5» $ rc 2 _ 
iTA^-A&l i^^x^xhX^mmmtLXtis fljUiWB rCj-eT/i^ 

tt, «*.»f^^ 7**^ 3-7^^7-atVK 4-7*=^^/KC 
2- (2— t7*'A') xf^ftifOt7f/U-C,-,7M 

3 7*fclf) x C 1 _ 4 T^^r/VS (Hfctf, 7atVK 

if;K -ffjVlzZ) \ Ci- t TJ\>tr~;v& (fliRtf, t^/K 7JJ/K 2-zf<?~ 

C^T^a*^ * 7p#^K ^y^o^dfs/ 

ft if) > = t Ku^v-Sx Cl _ 4 T^='=¥V-*^^S (« 

x« N * b^v^vtf^K ^b^SobA'rfs/K •7°a*>v'*;v#^/K 4 V? 

N -i?pi^^/W^W/K N, N-^a^v^w^^/vft if) x --ey-^fctt 
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m rry-zufei ^ut« n mmy*--^ 1— 7-7^/k 2— t-75vk 7 

x.'ty h y/K 7 ^ h y Manthryl) * £©##86*4*5*;, 2 St5£;i; fcf* 3 m&(D 

5 m r7y-/w£j a«irLTv^Tt>J:v^«M6fc ut^ iris rr^^gj a* 

io r^bTK^Sj f>K i/^u7;v« ry^£*7tf*T7/^;wSt?fcS® 
£lz:W\ W&l^ Ci_ 10 T^/^ (flfcfix />fvK xf^ T'ntVK V 
T'ntVK xV/^vtf) N .C' 2 _ 10 T^=^3£ (MZ-fts \?-JK TV.sK 2- 

15 N-trsvu#*'/<*-r*'fci*) , c 8 _ 14 ry— /us (W^tf7ss^ 1— 1-7 

TvK 2—7-7^) % C 7 . 20 T7M/H ({59x.fi^Vv?/K 2-7^/W^ 
fvk, 3-7x^;^o fc'/K 4-7i^7*f/K 5-7i-;^yf;K 6- 
^^^/^drv-ZK 2- (1-^-7^) ^5VK 2- (2-^7^) ^fvWfc 

20 £&gj ttg^-STtl^gl- 1 ft^L4M&L-O^T 1 feJ:v\ j 

3&© rr^;vSj &t>' r^arA"*/Hsj ^LTV>T>b «fcv^&£tl^l3Sft 

Sj i ttft, fltll 2 -4fc|i 3 - f x=^, 2-*fctt3-7!J/K 2-*fc 

17 



WO 02/059077 



PCT/JP02/00532 



{13-eaJJ/K 2-, 4-*fctt5-**f-^P-'K 2-, 4-*fcfi5-?-7 

yy^K 3-, 4-*fcW;5-fc°7yy/K 2-, 4-*fctt5-4 > ?yyy/K 
3- N 4-*fctt5-*y**iJvy/K 3-, 4-*7tf±5— ry^T-yy/K 

6 3-*fc«:5- (i,2,4-f7*/ryji/u) % 1, 3, 4-^r^ryy/K 4- 

*fctt5- (l,2,3-f7v>r/y^) s 1,2,5-^7^7/!/^ 1,2, 

3-hyryy/K 1, 2, 4- hyyyy/K iH-*fc{i2H-7 i hyyy/^ 

^L4fi^tf5ASak 0i*:tf2-, 3-*fc»4-try^/K N-**fK-2 
10 3-*fcf±4-tr!J 2- N 4-*7tf45-fy SS*=/K N-^fK 

-2-, 4-*fctt5-t°y ^^e/^y ^^K *<m*p=/k ^y 

. ^t'7=/K 1,4-^f-^/K l,4-^7v^K 1,3-^7-^/K 
f-<7^=/K b y 7^;K^" d ry h y 7S^=/K 3 -*fcfi4- tfjj 

is tf n-;w k— 3 4 - tf y ^^^^o^iJ^^^i^i 

M^s aoftW^x a^jRWa* kiiff ftfc^T 1 a jjjw-ft l L 4 ffetr 6 

-eaj^ii^^y^y/K ^y^yy /k ^^y^f-yy/K r-h^yp ci, 
5-b) t°yyv^/K H7/o C4, 5-b) t^yy^/K ^y/^?^ 
y/K ^yy/K -ry^yy/K vy/y-;K 7*7^=/k *7-yy=/K 
20 y - y =/k y k y *y y ^=^k i , 8 -^7^ y v?=/k y y - 
• /k y-r y-y^/K s^y/7?s^ #/w^yy/K 7^y> f =/K ^7-^ 
y^y=/K * p-^/k -oy^-^r-y-^/K y^-y^K y^/^r^^K 

1t^T BKft 1 fcV> L 4«£tf 2gttt£fcfi 3 
25 tc^tf RJWK^ gfUM^ft if O^r aJRiP £ 1 L 4 ft^t? 5 ft 

£j ^y^n7/^;H> 7y-^ 79^= 3 r^ST-$,5^W»S^/0^VN 
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Pfc'/K -fy^O tVK -fWA', sec-^/K tert-T'fvK ^ 

5 5vK V/Pfc if ©ttfltt t> L < 1-6 ©7/u*A*fc if 

BOlB^, Ar 1 f*e&S£^LTV^t><fcV^##g£s Ai 2 tegm&£*ri- 
10 ^LTWCfcJ^ rfi&gj fcJ;rj<Ar z i:LT© rg&£fc^-*-.5##»j 

*stt5 r##S3£j rwMEj tt-m, Wia nwa&MrL-cwtfcJ: 

15 tfL-cvvtfciv* rg&gj t txtt, /M3-?^MT% ^D^:/ft;£ftTV^T J: 

20 tt/-«7ifc^»* U\ 

A r 2 i: LT© rg&gfc^-f-S^glgj KJittS r^JfgSSj a«#LTV>T 

*/um, ^vyyfcZiix^Tiik^i&mT/un^i/mtezmit. Ar 2 i: 
ut© rg^s^-r^^MSj teistts r^fisj #7x^5, my 

25 cwW;oU<@©fi&g£*-r5t§-a-©mm{£gi: Itli, > *tfc*fc 

Ar'irUT© r«jU6«r*LTV^tJ;V^«*aaEj fc*5»t5 r$«flt£j 33 
J;t>'Ar 2 i LT© rg^Sr^i-5^#mSj fc*5#5 r^#^gj £ LTIi, 
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3- 7V/K 2-, 4-*feli5-^-=3ri?-i/!;/K 2- N 4 —%.tclt 5 — 'f-TV* x ) 
JK 3-, 4-*fc{4 5-k 0 7)/y/K 2-, 4 5 =■ /K 3-, 

4- ^fc«5— r y^-y-/y;K a- % 4-*^f*5— ry^r^y/K 3-* 

fcf45- (1, 2, 4-^iJ-i?ryy^) s l,3,4-*W7yy;K.3-* 
10 fc{4 5- (1, 2,4-f7^7/!l^) , 1, 3,4-^T^ryy/K 4— $fc« 
.5- (1, 2, 3-f7i?7yil;H N 1, 2, 5-^7^7^!)^ 1, 2, 3- h ]) 

ryy/K i, 2, 4- hyr/y/K ih-^tc^h-t- h ? */v /\^<vmmM 

. ^£p5M<^g^^ 0>Jx.fi2-, 3-*fc{44-t°y S?/K 2- v 4-*7c{45 
• . -f, »m^^fe3iffttfc•^xoJl^^l^V^t4^^p6^^S£> 

^ n e, © 5 * fc » 6 M.<D%mm&m ± * fc » r. *i e> © 5 * 6 

20 At 1 1 IT© rg^^LTV^t><tV^#S^j fcfcrxS rffSIj *3 

© rg^^^r-t§^#^gj masit* r#ta«£j *5it/Ar 2 i:tT© 

<fc<U #i];tl2\ R 1N COOH, R 1N OCOOH^^o^;u#yi, #J;tl;£R 1N S 
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PO (OR 2N ) OHt£2<DVy& 0iJ^f^R lN N (R 2N ) COOH*^*/^ 

CO, R 1N OCO, R lN S0 2 , R 1N SO, R 1N OPO (OR 2N ) > R 1N N (R 2 
N ) c o (R 1N tefi&££^ LT t> J:v^<b**K*fcrtlt»*Sr|r LTV^T 

jewL-cv^tiTf^aiJiaj *5itmi3R 2 T^^^5 nKfea£&#LTvvt- 

IB RtUlt 5£ R 1N CO- (R 1N tt|g^£Sr^LTV^ 1 bJ:V^k7K^£*fc 
' LTV^ t> .fcV^ B r/l"¥/^ gmSSr^" LTV >T t> «fcV^* B T^=A«x 

25 = ^vfy{b£frX^Xii£^c 1 - t Tfr*/i'ft2i>bMtifcftW&&l~ 
C 6 _ 10 T V —)V-%)V$~A> Ms *y*S4A'« 1-7 WA'fcif) > 
p ^yf y*/W7j?^V (0* L < te^y [ a ] ^ b y-HA^^fl if) % 
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BtrfEsW, or' ' «^$^xv^'biVN7Kra^-t- 0 ^X% R' ' r±* 

5 ,_ ff 7^/K g&g&irLXV>XfcJ:V^*=/K g&S&WUXV^Xfc <k^C 
. ,. lt T?^ e&g£;tLX^X 1 b.fc^fc°7-;K gm&fc^f LXV>X fc J; 

otfci<s R 10 COOH, R 10 ocooH/i^;^y^ 

R 10 OPO (OR 20 ) OHft^Opyt, 0iRtfR lo N (R 20 ) COOHfeifO 
^;w^^(R 1 . 0 ^4SmS^tTV^•CtJ:V^^b7Km^*7t(4»m£^LT 

v t x v yg&mm&m u r 2 fc t x v t> «t v 

. tK^S^-T) *^60HSmv^x#b*b5T^£3iSffiv^*t % K^lcri 

15 R 10 CO, R 10 OCO, R 10 S0 2 . R 10 SO % R 10 OPO (OR 20 ) s R JO N 
(R 2 °) C O (R 1 °fiffl&££# bxv^xt J;v^ft57k*»*fctt«*SSr#bX 
\V>X t> i VvBBRSR*** U R 20 ft7K^^*fc{4^S^^ LXV^X t> J;v>£Mb 
• TKmS^I") *ifasfflVNfett5. --X\ R 10 X^£ft3 rjBftSSr^rLXVXX 

20 tfR 2 °X^$ft?> rg&gfc^LXV^X^V^teK^Sj i:bXf4 s *4ve*ti«i 
IBR 1 Xm $ ft£ rg^a^rW LXV^X «t v^tojc*£j , h5I3R 1 X^ $ *iS- 1"^ 

r' ' x*$*i5 r^M^Mj tux© rr^/wSj iLTit j£ R 10 

25 CO- (R 10 f4fi^Sr^T LTV^T t> J: V^fls*35ta£*fcf±ff&S«:*r uxv^x <b 
iV>«mS^1-) X*§*L«a##*-U<«V^&*L«. R 10 <tLXfi, 
Km£Sr*LXV>T 1 b«fcv^^b7K^ (R ffi&g£^LX^Xt>i^T/i'* 
g&g$MpTLX^X<b J^7/i^~/i^ Btftifi^UXV^xtiv^^ 
=;i/gfc£f) ft£ftfS0£L<, *a»Xt>N ffJ&g&*TLXVNXfcet^7/i'= 3 r/i'£& 
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-,7A"*A&1 Kfc'ftS rc^eT^^J t LTft, Wilt J-^/K 
ci/HiJ fcfctfS r^kivl'gj. jflfcfrLTWCfc efcV^J&Si jjijx.^.^ 

ft rc 7 _ 10 T9/k^j #tuwtt>J:v«ftSi:LTtt, 08*. 

20 ft, ^P^Vjg^- (#lx.ft, 7/M*P % ^P, ^D* % 9— Hfc£) , Cj.aX 

lftv*L4fiear?2b5. 

r' ' -e^^Hs r*mm<D®m&i tvx<D mmm^Lx^xh^^f 

-/V&J rey-/u£j ^LTVN-CtiV^fimSirbXft, 0|x.ft\ /> 

25 v<!fym* (Mxft, 7/^n N ^pp v t/p^e-, 3— KftW N C^TA'^TK 

4 5. 

(r&fts ryy^Sj afc£LTl*T-t>J:HHft££ LTfi N 0!lx.ft\ 
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R' ' r*&£g>ftff£j tut® rg^^LT^Tt>iv^>y 

io R ' i L-Cli, g&S&W LWTt> i v^7;^/H L < fi, 

i!u!25£ (I) X-S^^S^^fcfi^O^ibT^v 
. ' R^5fc R 1N CO- (R 1N «S^S^^^LTV^-C'b<tV^^^b7K^S*fc[tg^ 
SSr^L-CV^t iV^^S^-T) T^ftSS-Cfc^ R* ' ^**UR« 

tr y ^-/^ ^ y /us, fry y *f l < 

«M6«r*i"5 5*fc»±6Jl©3Sr«jia6 (MtlI*, 7~~i\>&s VVi?»m, 
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15 



5t (I) *fcfi5t d' ) 

OR' ' R* 




OR' 



Ar 




v Ar 



R 



2' 



(I) 



(I') 



10 3:7c, s£ (I) *5it>^ (I* ) LT14 S a* 



OR" R' 





^Ar' 



^Ar 



2' 



(I) *fcf±5t (I' ) -^^5ft^©IiUtll, El B n piL 
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5 *V\ 

*%W<o&, (i) -e*$H5lb^47ti4^©i£ C£*"R ft^-tt (i) 

LXfcS® ( I ) 5o tt&m ( I ) K9 S^t L-Ctt, 

.fb-e-ife (i) <DT?.;mtf^xy-;jMks Ty-Mt^ -^^/ut s / . 

^^Ht> t e r t-^/Kb^^b^^.lf) % <b-£* (I) (DimmtT is . 

Mt, t)v*mk "ohm^ mmfcztitcik&ya fb^ en 

20 fb\ WD Mb, Ty^vWbs v ? ^^T5/p<^/^/i'7}?^Mb$^fc{b^^ 
if) \ fcSV^ {k&W (I) O^/^^rv-;^^^^^. T=> K-fb&frfcfb 
(0S*.tf, -fb-a-fe (I) <7)^yV3)?^r^^^f L /^^x/Kb> y^~jua^x. 

rvWb, ^tf^^/v^x/Wb, ^^^/ur^/^^^^^Hbx tvsu 
-T/^^i/^/^^x/Wb, ^ h^^^^^/^-^v'^^i'^^r/Wbs y* 

oxfb-a-% (i) *>^sit5^^ So 
%tc^m (i) k??^*, iA;n#0i 9 9 o^fu mm&om^i % 
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7%%*mk 1631^198 JlfciB*t$;h/TV^5 <fc 5 ft, ^SftWfefrTflte* 

(i) $^{b1-5 , b©T'fcoT i biv\ 

io (I) ©#^l\R#fl«r#Tfc*iH\ 

N- [ (IRS, 2SR) -2- (4-7/^P7cn^/k) -2-t Kn^-l- [4- 
( h y yj^n ? x*f-As\ - 6 , 7-v>t Kn- 5 H-^Z^S [ a ] 

( (1R, 2S) -2- (4-7/VtP7x^V) -2-t: Kp^> 
16 1- ( (4- (hP7/^P^f/l/) -l-T-^^l^^ 

Nr[(lR, 2 S) -2- (4-7;^C7x-;P) -2-t [3-' (1, 

' • 1, 2, 2-r h7 77^ax hdri/) -O^/l/) -6, 7-S?tKo-5H 

-^yy [a] P-^-7°7 i >'-l-*/V'^>-^5; K. 
20 N- [ (1 RS, 2 SR) -2- (4-7;Vtn7ss^) -2-t [3- 
(1, 1, 2, 2-7- b7 7/UtDx ^y^yl/] if/V] -5, 6-i?tK 

p * w y- 1 -^7/ujj?^f- 5; h\ 

N- [ (IRS, 2SR) -2- (4-7^tP7s^) -2-t Kb^I- [3- 
(1, 1, 2, 2-fh7 7;I/toxh^i/) Xy-^] -6, 7, 8, 9 

25 -7h7t Kn-5H-<yy [a] -f^y- 1 -*^^-Jh 5 K, 

4-7/^D-N- [ (1R, 2S) -2- (4-7;PtD7i^) -2-t Kodrv'- 
1- [3- (1, 1, 2, 2-7" F77/^nx f^v") ■O'^/^l ^fvl/J -f7$ 
W^-l-77/^^rf-§ K\ 

N- [ (1 RS, 2 SR) -2- (4-7/Pto7s^) -2-t h*P=¥v'-l- [3- 
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(1, 1, 2, 2-7 1 hfy^^^h^y) -<^i?/U] ^f-SU] -5, 6, 7, 8 

-fi-7tFMy)/ [a] ^pt^ry-i-*;vwn\ 

N- C (1 RS, 2 SR) -2- (4-y/^ny^.=./U) -2-fc Ko*i/-l- (4- 
y/n 1?^^^) -6, Ka-5H— <>-:/ [a] i/?v^y° 

5 5^- l-jfr h\ 

N- ( (1 RS, 2 SR) -2- (3-7/^c73i^U) -2-t K»*V-1- ( (4 
- (b!J7/l/tn^f;W) 7^-^) >fvV) ^A-) -6, 7-i?t FB-5H-' < 
V/ [a] n^/x^-l-tf/Uff'frf-S h\ 

N-((1RS, 2 SR) -2-t Kn*V-2- (4-7i7 drv-7cc=/^) -l- ( (4 
10 - (h!)7/VtP^f/l') y*.=-M **J-)V) -6, 7-J?tKo-5H-^ 

l/S [a] ^P^r^lJ/^tn', 

N-CClRS, 2 SR) -2- (4-^an7x=/l/) -2-t Kndp-i/-l-[3- (1, 
1, 2, 2-rh77^Bxh^i/) /<y^;V] xf;l/] -6, 7-S?fc K»-5 H" 
— <W [ a ] v-^ o^-r 1 -7j/w^>f- 5 h\ 

15 N- ( (IRS, 2SR) -2-t KpdrV-2- (4- (7x-;l/t^i/) 7zn-/V) 
-1- ( (3- ( (1, 1, 2, 2-fb7 7^tDxf;U) ^ix) 7 au~)V) >^ 
/I/) :r.f7l-) -6, 7.-v ? t KP-SH-^yy* [a] 5/^ p^/^y- 

■ 5h\ 

N- ( (IRS, 2SR) -2- (4- ( (4 -9 P P- 3 -xf/P7i=;l') 
20 7x=;l/)-2-tKP^fi/-l-((3-((l, 1. 2, 2-f h77/l/tPif^) 
^-afi/) 7*=^) pt^/W) -6, 7-v^t KP-5H-<yy [a] i/f n 

N- ( (IRS, 2SR) -2- (2-7/^P fc"!) -^y-4— f/l^) -2-t Kp*^- 
1- ( (3- (1, 1, 2, 2-7 i h57;^P^h^) 7;c=/l/) tf-JV) ^-f 
25 /V) -6, 7-i^t KP-5H-^yy [a] P^/t y- 1 -77/^3^ 5 h\ 
N- ( (IRS, 2RS) -2- (6-7;i'tPt°yv J y-2-f;P) -2-tKP^^X- 
1- ( (3- (1, 1, 2, 2-T h77;l/^PxfJrv') 7*^/V) ^/U) mf- 
M -6, 7-^fc KP-5H-^<yy* [a] *s* u^y°=f^- l-$;\s7$*f- 5 h\ 
N- [ (IRS, 2 S R) — 1 — (4- t e r t -yf-A^WjU) -2- (3- 

28 



WO 02/059077 



PCT/JP02/00532 



10 



15 



20 



4-7^P-N- { (IRS, 2SR) -2- (4-7/^071-^) -2- 
kKa^-l- [ (2, 2, 3, 3-7h77/^n-2, 3-i?tKa-i, 
4-^<y^^^^-6— ^9VW -l— hT5 K*J*tf£. 

*%m<D\\&m (i) ^*5wc N r' ' ^TK^m^-efcs^^ da) & s m 

(i) 





(II) 

ttmtfc&yd (id &Tv^wbLTte£# (i) ^#5^Tfe5 0 

(ID CD tc^l-^SJ^fi, gft<k£qo©&T*;fci9, #]x.f£ 

mmn&ik^ffiB. (%m %i 2#^^ivi 3 8-1 sn, 259-271 

H> ^2 4^«I^VI3 9 1-3 9 21, 396-39 7Hft<if'K13f&fc5VMi§| 
ffc, ftl^ft (I) fc*3V^ R ' ' #**JW*-T?fc5fls£» (la) &7kSI£ 

mzmcxfi5Zbi>x%z 0 

V»fe*t5*S % 09x.fi TPROTECT I VE GROUPS IN ORGAN I 
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C SYNTHESIS] Second E d i t i o n ( J OHN WILEY 
& SONS, INC.) 1 0-1 4 2K*iffclB«i*)5V^g|ffl$iXTV>5*# 

(i i) 



(HI) ©Jt5GEJ&T»ttx (III) t#U-C«5c3W*r«ffli-«*», 

^tj?7 z&mft>frs MTuMn i £*kv> utoifj (»* l < .w: i - 1 o a 

if) „ ^— r/H« (08xf£s rh7t \tv7?f % &**rt-*s ^gVi^-xA' 
ft if) > ^p^flsiftfc** i&fc^v^ ^ob*m/^) , 

20 Fftif) ftif^fbHSc *fc % aB6«S^JlV^5aKD^^:*iV^TttSJ^:^W«lOfeft 

?yim*m<&&t£^uz±mm (mv<\to. i%^L2%m) mz.xr&* 




(la) 



5 



(III) 
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ft 5 

(i) r' *57Kmm«fesm^ 



R 3 R 4 R 5 Si 



\ 



0 




Ar CH 2 -M 



(IV) 





1) iiTC 



2) H + 



(ID 

5 R\ R 4 *JJ;^R 5 fi^H€t^fimS^LTV^T^<tv^c l . 6 X/^^K 

ft] 

*^Sfett{l5^« (IV) KA r 2 CH 2 -M£KJfc&-£, 5 J'Sfctt'f $ 

-V^ifV (V) «r»5EUfc«U ixy/^-x/l'^^J;!?»^LT{b-a < ^ 
(II' ) Sr#5^T?*)5. WtRjtS-Cttft^* (IV) fcfcfLT, Ar 2 CH 2 -M£ 
15 l^ft^UciiPJ (»*L<lli-loaS)ffifflt5. 3lt«c§fT5315c®& 
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it x<D&m**m&*s*i?tf? >-£ iftmfbfr, r^*^ 

fe*f) > (01* tf^ ^MhS'fcir) , ^p^^TOtaKSI (#1 

V^L 7 2 B#^l $J t. L < {4 1 fc^ L 2 4 B#p B lT'fc 5„ lOO^blO 
Ot: (ff*L<f±-8 0feV»L5 0°C) Xffb JKcRfc©^ 

15 (i i) 




©K^tttfflBfclill**] 
20 fls£fo (VI) or5/K©{!Hi»feJtt|jWLTft^« (ID Sr#S*»*eas>5. 

(i i i) 
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Ar 



OH R' 




(VII) 



(ID 



\\&® (vii) <Dto&m (id ^©aaftsis^ sMMw-hy pm^swis*!) 

fF5t KD75y, ^^f-v, ^oif/v^— y^ftif)\ ^B^yWk 

0 #|HftV> L24 Bf K&ffl&tt- 2 0 2 0 0 °C {0 £ b < |± LlO 

(in) tt<lit»faTPSH^*»cJ:oT*jfrt*«wi:a«-C* 3. 





Ar' Ar 
(VIII) (Ml) 

ftrfMfe (viil) ©<b^ (in) ~.©3iafcE&B\ flfcfifls** ( i ) ©£#fc*s 
rt« (i) |c*^8cfcR«o*frTTffftah/*. 
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R 3 R 4 R 5 Si 




CHO 



Ar 



CN 



Ar 



(IX) 



(IV) 



its® ax) *it&m (iv) \mm-f?>Bu&te, g^*poRj!s-efct), mz-tz 

Tetrahedron Lett., 26, 4275-4278 (1985), J. 
5 Org. Chem. , 51, 413-4 15 (1986) % Tetrahedro 
n Lett. , 28, 5513-5516 (1987) N Chem. Lett. 
5 3 7-54 0 (1991), J. Chem. Soc: Che m. C o mm. 1 7 
- . 52-1753 (1991), J. Org. Chem. , 55, 1479-1483 
(1990), J. Fluorine Chem. , 35, 2 8 7-29 4 (198 
10 7) Jetrahedron Lett., 33, 2159-2162(1992), 
TetrahedronLett., 34, 4001-4 004 (1 9 9 2) ft if 

ik&va (vi) itm&.im-r\z.frrt%mz x o x&isttz r t &t*z z 0 



15 
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(i) 




w&m (x) (ofcitm (vi) ^<Dm&Kfofz, m^mt^m-ii) v^m^n 
5 s (i i) K7F-fjjmkmm<D*mTx*nfr*iz>o 
d i) r' ft*m^x°hz>m& 




(xi) (Dfc&tto (vr) ^<D&m&mn, m^mt-km (id <D^m^ 

io rts (i i i) ^^-t^lfet^ro^TT^^So 
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(VI D 



(VII) 



ro^rscttfls** (vir ) *T**Mmtm;^^x, (vid 

#8n»*>3. SRJfi-Cttfc£* (VII' ) tStUTT^/Hk?BS:lSfl;ftV>U*: 

^xw?^ epv^y, 4-n, (dmap) > i, 

(5. 4. 0] -7-^^r-fe^> 1, tf^o (2. 

2. 2]^^^(DABCO)*if©ttaBttft3^»*l-l 0^»fflV^Tt>J:V\ 

p - }> /V y 7. )Vi£ yi7M^ * y ^rc^. ^/l/gft if fl^ff P>H5o 

SfcBE£Jfcf^ KJS«^i t-ca t>VcT h JJ !7 a ft if© a ■VfcTA'lty'&Mt: l 

LTii, 00 jiff r^a-/w« (0Rff> *9 J~fr**-9 J~**l}& > 
tvv-S (0»J;if3U fb7kKti77^ §WM^ i^fvio^-TVi'&if) , ^ 

N-^f^A'Am', ^^*/Ms^K&if) fcif^WkftSo 
[i-2 0^&2 0 0'C (#*L<f±0ftV>Ll 5 0*0 T*fr5 - t^T'#S„ 

(vii ' ) m&m (vid t?R' a*****©**-) fi^ixfi^T^^-r 
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OH 



COOH 



Ar 






(XII) 



(VI I') 



t)fyZ>?jV?-VX (Curtius) ife;|££&&/BV^^y^T*-H^^ £Cf^f 

: -ST, (XII) * l 3*fcv>L*iB!H<0^n^yfc?W- (fliljttfiiMb^ 

10 5. *fiaS^?tt^ V 4-N, N-vM J-JVT $ y fcT !) v^v h V JtfvUT 5 ^ 

4 if l-l.o ^ftfflv>T fc J: v\ RKJ&ttu RjsSffiaSW t LTN, 
•N-^f/nj5^A75 R£^*Anx.T 1 b<fcV\, ^©ifflV^Milttt; i 

15 (0s*.tf, r-feh^, y- f-^i-frtr if) „ ^x^^m mz.fmm^* 
tan) s &£xm-7* vy&iffitm (wz-tf, n, n-^^*mt5 k> 
&*?*A'*tv**t*s Kftif) ^^we>jxSo sjsaaftt- 1 o oa*& 2oot 

20 if) iRjS$*TT^Ti?K4«i-s. fceofc-etttfys?^ 4-N, N-^y 
^/vr $ J tr y ^ h y $ £©atettft;a»«: 1-10 ^Sffi v*r 
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^oo«) x Ph^m (MZ.t£* 7±h>s ^f/uxf^fy 

n, N-^f^w^K, ^^/w^^^Kftif) ftif^Wk 

ft3 0 Rjfcift&tt-l 0 oa>& 2 0 or (&l§=L<fi-2 O&V^l o or) T'tT 
5 5ri*«"C#5. 

B^:{b-a-fe (XII) SrAfeT^Tt^feT'^P^WbT^W-^mUfc^, ^ft 

i?y s 4-n, N-s^fvursy try hy^/wrs^fc^DifcSttfc^tt 

£1-1 0^fiffl^Tt>«fcV\ r©BRfflV^««EfcLTH:, Wttfx-r^i (09 
10 fh7tK077^ i^i^tV, i^Vl^-TVUft if) % ^P^fl^ 

^fvi^fvW^hi'fcif) % i^f/l'g (M^UiS^^vVftif) % tii^a 

• ftif) ftifiWfbtbS,, Stefi^tt— 1 0 0fl>£>2 0 0°C (£F;i;L<fi-2 Oft 
15 V^Ll 0 0°C) T'fTP-.k^T'tSo #b^bfct K7 v 5 K* 1 ^S^VN L^diSH© 

ff7t KP77^ v^^rf-^ v^/H-TVl'ftif) % ^D^V-fb^ 

**f-A,=sf-A,ir hvftif) > at^^/HH (M;Uigt#^?vvftif) JsiW^n 

& if) 4 wmfbtiZa R&mmt±- iooa>b2oot t < n- 2 0 4 

V^L5 0°C) -Cfrp 

25 cfe : ^* (XII) fc 1 ^fi^V^b^:iiD<Dv ? 7i=;^7^^^/J^y /PTv 5 Kfcgfc 

£*tt^t^ K*^i"S. Wz-tt&mfci- h y «7 a, *BMk* y •> 

x$>\ fyv'y, 4-n, n-^p< ^/ur 5 y f y s?y (dmap) , i, 8 -^7 if 

tf^^D [5. 4. 0) -7-!7^T r -fe>> 1, 4-^Tiff iX^ D [2. 2. 2) 
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*??y (DAB CO) ftif<£>JM4fc-£*£i-l o^ftfflv>Tt>J:v\ £©BB 

ft if) . TVUS M*.t£* Th7tKB77^ ^^f-^ f 
/Vftif) % ^P^Wb«7K3g (flfctfx &fc^t^ ^PC*M») s 

h\ v^?vw*/v**^Kftif) ftiftfWbftSo KlSWflBttl 0^M^L2 
4fl#iffl, #*L<f±0. 5feV^6B&Kn?fc3. KJ&i&fttt- 2 Oj0»& 2 0 OtTC 

McfNW-S. ^£&te#£;ftfcTv7V7v 5 K£ 3 0*»fc 2 0 OTCmUlSf 5 - £ 
4-n, Nr^w^y fy $?v (DMAP) x l, 

[5. 4. 0] 1, 4-i^Tf s lf^d (2. 2. 2) ^ 

16 *v (dab c o) *4f©lfc*ttfc£#J*i-i o^*fflv^t>J;v\ roB, 

xtf*. T7l/a-/HS (fl.lx.tf> ^/-A^^-VVfcif) * ^-X/Wft (#1 

x.fis fh7kKn77y; e^fifiA i^fvt/o^-^i'ft if ) „ ^n^>« 
■fbzK* (0llx.ff < Jfrffc;* 5^^, 9 c n tfc/UA*?) ^bvl » 7t h >\ 

^^/vcn^^hvftif) , ^*tvM§ (0flx.tfg1^5vuftif) , ^i^/o 
20 MH4m4J&»E (flJxtfs N, Nri?^f A'jJsMT? F, t?*f-A>**s**i/Y 
ft if) ft if ©JfeWEfTtfT 5int?§5o R^i^Wtt: 1 0 ^Wftv> L 2 4 B#RS1 N # 

•^rtai^KlS«r^l-3Krt"CitfT**, ft** (VII*) 
tj\s^VxRmz^nbfrt^y*sT*-Y<Dfciim (VII') ^Oftfi, W 
25 yi/7^-h«\ 3 0 otJJdniJRH-sr tfcJ:»)^lft$iM5. Z.oMs W 

xff h y ^)VT % >\ *M V-fn kW^^/VT 5 ^ M !J v 5 ^ 4-N, N-vM 
^T^/tfyv 5 ^ (DMAP) , 1, 8-i?7-f\f^9n (5. 4. 0] -7-9^7* 
1, 4-v ? Tlf tTi/^ a (2. 2. 2] (DABCO) ftif<D:tig 
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10 



^pp^) N r±hy, ^)v^)vfr^vfiE) , ^ 

(xii) (vii') *-e©-*wRfc»*ih'W<0 , t , mfr**Hi 

fls-^* (vni) \WlZ-WT\^tJ3&^ ±oT»5 - £ ftx-Z 5 0 

R' 





(VIII) 

tt-a* (x) ©fls-a* (vni) ^©aaftRjfcfis «K.rifl5^« (id 

YfZ (i i) fcSH^feiW^o^TTffffcttS. 





Ar Ar 

(X' ) (X) 

■fk^» (x*) <Dtt>&m (x) -<D»g^ttx (vii)- (o^m^-t 
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it&m on (ft&m (x) -QR' mi^mj^ir^ 




(X") 



*R*Stt^fe (XIII) *S£ttft^MFmAt 2 CH 2 -Etm&£l£Xfc 
(X') *^«^rjfe-C*5.-«S*S*C«:fl:-a* (XIII) l^lTs l^ft^U 
10 ^jg|H©^S14^fe*5j;^l^fi:^V^b^P©Ar 2 CH 2 -E<H£ffl-f5<, £ 

.. ifijv 5 ^ 4-n, n-sm ^/wr 5: y e v (dmap) , i, s-^rftf^D 

[5. 4. 0] 1, 4-i?T-tf\fi/tv (2. 2. 2) 9 is 

15 (DABCO) fciraHIMf&tlS. -<£^fflV^«£ fl| 7^a 

20 (Mx-ff, n, N-^fM/^7?K s^^M^s/KfeiT) 
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■^(otmtRj&^x^itm (xi) fc#5#sn?fc3o &&fcT*m\&b (vir) 
. .«fctf*BMis*- h y * a, TWWb^i? h y. * a, y a n b 

JJ ai^/WT 5 y tfAcn^T $ V, tf y 4 -N, N-'S^ f-frT 

il^y (dmap) „ i, B-i?7-&\ti/9n C5. 4. 0] -7-£J«'?*'fe>\ 
10 1, 4-^TlFlf^P [2.. 2. 2] t^^y(DABCO) ^^Wb*t5. 

. tK^c h y o y k s ? u u&m<<is*?^ z$m*?~ tett- 

^un*/^) s ^h>i (flUttf* T* by, /f-Mf-^Yyim) s 
s^fA« (flfctfflfcs^A'fcW , fci^o fy««l («ittf, n, 

WfK» 1 0 5HB!ft U 2 4 B#Fb1 #f £ L < f4 0 . 5 *tV^ 1 6 I^Tfc £ 0 RJfcfflig 
20 l*-2 0rt>£>2 0 0^ (#£b<te0a>£>8 0t) tfi^imi. 

fb^* (xii) (±f!l^«^T^i-*^«tox^1-aii^-t?t^ 0 
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OH 



OH 



Ar 



COOR' 



Ar' 



XOOH 



-A < 

Ar 



Ar' 



(XIV) (XII) 

5 fls^» (XIV) ©a*x^fcfln*^LTfls£4fe (XII) ft#«**T?*>S. ^ 

■ (xiii) J±|f| jfcfi&TfcijH-^ifeK: «fc o T-a-^-ts " £ tfs-ct 5 0 

H 





(XV) 

10 [StfolB-B-ris mBtmM^] 

(XV) ©7^Il^ISt»AttM (XIII) &#5;fr8rc*>*. 
<fk^ (XIV) f4M^«^Ti^1-^^ ±oXW5 i t &X*% 3. 

OH 

COOR' ' ' 



Ar ! 



IB 



(XVI) 



XOOR' 



Ar 1 



(XIV) 



Ar' 
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(xvi) <Dk&m (xiv) ^<DW$m;^ mz.fflk&w ( i ) <o^m^ 
(i i) \^ir^tmu<D^wyx^t>^o 
4k&®) (xv) im^mT\^t*mz.£^x£fc'rzzktf'?% s„ 



tK^ Wfv^, *na*/W»ftif) » ^^/Hg (6l;ttfBiF»^ 

15 /nfe if) , h^tt«tt»«E (#iRf4\ N, N-i^^WMT? h\ 

?vU*/M>3rv' Kft if) >feif#Wbih»6. R*63*rar±0. 5fcV»L7 2l$flB, & 
. £ L< 14 1 ftV^ L 2 4i#|HT?fcS„ EJSfifttt^- 10 0 *vfe 1 0 0*C (&£ L< 14 
- 7 o a»e> 5 0 °C) Xft 5 - h 5o 

jfc;£* (xvi) \iLWtt&y\z.^1r%m^±r>x&fctz>!Lkftx%h* 




(XVII) 



(XV) 



5 




COOR 



Ar 2 CH,-E Ar 



COOR' 



(XVIII) 




(XVI) 
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\\&m (xviii) <Dfc&m (xvi) ^©^mra«> (x* ) 

*f*ifefcisj«i«)*#T^*>*t5. fc*s % iw^£#n?*>*ftte* (xviii) I* 

, Heterocycles, 23, 2277-2287 (1985), J. 

5 Org. Che m. ,53, 86 9-873 (1988), J. Org. Chem. , 
53, 873-875 (1986), Chem. Pharm. Bull., 38, 
1 0 3-1 0 9 (1 9 90) JfciftC|a**)5V^f±§|ffl$*L"CV>5^M t l 1 ^niCT*fc 
f±#5tfcLTAr l COOHa>b, J- Am. Chem. Soc. , 10 9, 74 
88-7494 (1987), J. Org. Chem. , 53, 2968-2971 

10 (1988), Tetrahedron Lett., 32, 7731-7734 (l 

991) fttim®h%^m\mi!fcx^zm*\mtxttte^\zLXAT 1 

C (=0) Cl^fe, J. Heterocyclic Chem. , 2 2., 103 
.3-1 0 3 4 (1 9.8 5) , J." He t e r o c y c 1. i c Chem., 2 5, 1 
7 3 7-1 740 (1 9 88) , J. Me d. Chem. ,34,7 9 8-8 0 6 (1 
15 991), Tetrahedron, 46, 4473-4486 (1990), J. 
Org. Chem. , 64, 151 2-1519 (199 9) ftiftCfB&fcSV^i 
3lffl£ftTV>S^k*CT*fctt#*teL"CAr l C (=0) CH 3 ^b, 

(XVII) f±0fl*.fi&Tfc*1":frfefc «t o T-g-^i" § - £ 5. 



(XIX) S:l^a^VNt^:iii!l©r^T^*y^Ji^ <0fl*.f* 
7i?ik1~ b V A >fe if) tKJ5&$*T^» (XVII) £#5;*7 $ 0 ^©ggffl 

25 if) , ^— r/V-^ (flfcfc Tf7t Kd77^ ^^rf"^, SfctfvUac-" tvV 
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(XVII) 



WO 02/059077 PCT/JP02/00532 

S^5vw*/U5fc*^Kftif) fcifflsajttf KftflflBttl 0#BflfcV^2 4B* 

£\ s^feoS^f Kfls^ftifT-#i$f;:fflv^*LS i 5 §*u 

^^r^/k^^/u (fiRll ^ 5 ^vt^/i^-zK ^fvl^/l'sFfe/i'ft if) % 

■ tf, ^-/i^^^/i^-^ftif) v c 1 . 10 T7/^/i'-*^fei' (#Ix.li, 
• ^^^/U^F-S/*^sj?=/^*W . % . hy^/K :7^P^ft<WB^e>ft3o zti 
i:l/tW\ ^o^yl^ 7/i^p n *pp, /p^ g-K 

ft if) % C 1 .,W/l'-*^=A' (#Jx.fi. ^AO&A-tK^/K cc^fl/HJ? 
20 JVK ^fVP* /Ptf^/Ufc if) % = N P gft if V n & *u g&gcoSfcfi 1 ft V ^ b 

1 ^ B 7'/l'^/U (0ilx.fi, *?VK ^9vK ^PtT/K -fy^PkVK ~7f~JV s tert 

-^/vftif) , mj^vk ^y^ftiras/Bv^tts. :itL6ommg 

25 i:LTtt, AP^yg^ (Wx.fi, 7;V^-n, ^an % 3-Kftif) , C 

;K -f^/v-to ivft-AstjiV) , ^hPgftif^TBv^ft, ftv>L3 
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- 6 T/U*r/l< (fljfctf, ^9vK *fvK 7"PtVK -fy^PtVK "ff-^ tert 
E0S«£*a»&©fl:£* (I) fc*J:tf*©J§ltt©»»*»u S#©£»fl*» 

15 ft m, mm, mm, 6m, n^, h?77>(-, mmtwh? 

*Jfi??oft^* (i) *sitWb^4fe (i* ) te{£$l£T\ mk&kLxmx'h 

25 /V±#ffrB N LDL-3l/^70wOTI« VLDL3l'X7 l P-/VffiT#I 

*5j;0hy^yiry FttTttUflfc^rr*. -e^x.> i©3isfftB 

7i/K 'V&**- N «7f-^ N ^ t7i/ % 17^ tyj? % fc 
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«©tLttSBftlHU£^ *flHMKH»k ii£&ftSS«« (ptca) &<5V> 

*&, mmmm. m. t» n g i e r «#©^*3J:^w**v>tt»iRa 

.*«W©fl2-fr* (I) *5itWb#* (I* ) f*s LDL-a^?P-/HST^ 

S?a^sBJ6e»*L*v^#^S-Stt: (0flx.fi, WW*©******) 

0Rtf»JI*»i (#fl*.tf> hy*A. Aft 

;Wa w_^, N k \tv*f-i/-7v f;v/f;vt;uo>-7, "f)^y , $^£4 (#fl;ttfs 

mtf-w. v^yy^mm) > u-!*£u , g 
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'$mfttr$ttttm<o^m&mtz. it^m ( i ) *fc«:fls*« ( i • ) 

im&VWir%o\zft®ftm*m'£$#irZo (i) fcJctWM* (i* ) 

/^k mm. mm. m\. jlj^ «w&k a*rau ®a#j, imi 

Aftttfctt* £ffl<D|!Bi&ttx fls-frfc (I) *fcttfl3^* (I* ) 

mm. &&M. mmfi\i>L<\tt<Dftfr(v^ftWitowzMzxi%mzm ; fa^tz 

15 m (i) *fcH>ft;*1fe d' ) **©*4x XttWEffl, l&^fOs tfMWUfciXW: 

• zokti><Dm%ftmaM*Mzx®^tcmmLit-b<D^ w.mmmfmi-xmi-% 

20 . T^J&&JS-f ~ <tt>-c£5o 2^W©*USifeWu (i) Jifcttfl:** (i ' ) 
( I ) Sfcttfc** ( I ' ) ©-£ft£ * 9 ffiWfflo«»t«# LXM-tZ 

25 gpMtefri brii, ^ttffy^y, ft****-*, * 

auBv^fts. aitffim^t ltb\ tf*.f££ff* % ^^^m 
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mm, mk.te**tfr ! m (o/ w &u w/o/ w &^) , m^nm, mm^m 

Tween 8 0, HCO - 6 Of ; ^/^^^f/Vt;UP-^ v 

• tommnmti-ztK mmm (#Rff> hz>w±~M-y 

. % $ ?V ir-;^ 8 12^) 1 1 h \z£fk LTjft^^J t VX^^miM 
1 ftV^ L#) 3 0 0 ix mtfc 9 ; t < ft, ^ 1 1 5 0 n m, $ £>K&£ 

25 Ztib<DfeB<Dftm^&\<^X, fc^ft (I) fcitHb^ (I' ) liliffK 
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t>±V\ i©»&ft*'&t>«:3B s W«ftJft»fc tXtts Wfcrfs (1) 
£ ^P7^7-K ^7^7*7*- K i?xA7^P^K Vs. J 

yrfy- us) ^H©PPARa« = =*7^it (09 
6 xirf, r^y^, tW*-/^) , (2) fifHKN^HMi (fflfctf, ^ 

^f^7D-;K^W->^), (3) 3i^^TB-/^^Sria#-t-S^ 
fc p***t^ ^y^**^ -f?**9?°v, ±V^^>s 

ThP^f^ yn"**9*Vs 49***f"y> a^^fyfoHMG 

10 -Co A3S7C»3Ria*l» x T if RB«X * N B - 5 

15 fny-Jxh!) fV-ZV F^giH®ePfi#l^(i mp 1 i t a p i d e^)^fc5= 

■ y(yi/=uVym, ?fv*sM> &fV>, **s»av, fr^ys, 

20 ^/ytni^(f7^s) , y^p^^y-7-hy 7 a ^ 

•n?y) ; 

25 ;nJ-y^y) . VttkV?'*'? (^tvry) , F^wk xa 

K (^hpy) , T)/*5 K (^7~I>) 3 , AC EffiL§»k 
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zbKfc&w (i) tsxxm&b (i' ) M<Di&ffl%ntm&irz>&f&<o 

liaWrP'-^TttliLDL-aWfB-A'JfeliVLDL-?^^ 
6 B-HTK J: 0MHUta5«lit b*b* - fc**MS*lTV^* (Lancet 
339:1154-1156,1992) . IfctfoT, flS^fc ( D (I* ) I4LDL 

- n * x n —jut. fcliVLDL-nl/^f p -/W6T#ffl & 5 © TiljS© 

*fciS*M!&i4«&l&*- PTC A CfeR«j*.WlWff)-**v-'vtt/<-f. 

ld l-3 ar/HSTfffia^fe*^ rixboRAoiSafisJitFWlct 
15 iiL-CV^o *©»**t&H«BU 4fcttlCftifiHtfli'fr»x «*.filMRrt»-^**i 

lft^»f©a U^xP-^^oftiBi^^M^fci: fie a U *xn -jUOifc 

* * f - fc f±7°7 * ^©JUft 3^rn ~^££-jfc|fi*3|Sfilia^jfc«: ■ 
flKHLftV^ Jlitt^a ^^e^^*©teT*rfeC5fc*li^riat*fcSr<ST 

(Gut 31:348-350,1990) . ^/I'yft^^IttSlti&HJPtS 

25 (Gastroenterology 102, No. 4, Pt. 2, A319, 1992) „ ^ft^x., 

^r2lc|i|p^©^^M^©^K^iw^t®LTv^5o^©l^ ; enbttWT\ 

* If if) t * L < nm P 

*»W©flS^* (I) *S.fcWb£4fe (T ) «jfc.4'HDL-=iU'^7 1 P-/W±^- 
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^ofciO)te^b©=i l^^x a— /V^SStti^'ffiii^tb?) (Current Opinion in 
Lipidology 4:392-400) <DX\ T<T n-Al4S!j^J!^0^*J«t^|» 

5 ^b^M»> 5^iti«^ (chd) % m&fc. Mkfflm, mfmvtia 

tlfLD L(D^b/iif^X^C5)l&Kji^'ft:^B5i'1" ; 5 ; St l J^fc5 (Current 
10 Opinion in Lipidology 4 : 392-400, Current Opinion in Lipidology 
5 : 3 54-3 64) 0 

EDRF (^S5(l«H^-) <D££^jiltliP.a#£[£t\ £7e, ^.P7r-^ 
(Current Opinion in Lipidology 5 : 354-364) ■„ #3SW*9t©JB5H£T 

©asa^-fl*.^ mmm& (chd)., m&itKzommteZTfi^mmvx 

i/) N *yfWVl/^rtf;l/ (^d^V-^) 4ff] , A'CEEffil (0k 
25 rAai^tfy (tabS^ //w***) N afflKd$?fcrx h) <B > 
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1"5 7 £&o*CJ8?K HDLttapoJ (clusterin) (D^vVTXhZ 

(Current Opinion in Lipidology 4 : 3 9 2-4 0 0) „ ^Ig^O-fL^ (I ) 
&£XHk&® (I* ) ©WHDL-3^fa-/H#fffi^^iT, *HW 
ofls^* (I) fciVM (I' ) ttffifS, »«*Jj:tJtff*<»©«6«*JJ:tJ^ 

*sswofls^* (i) ^Jitwb'g'ft (i* ) (D^h^mttmtvxmmm 

(EC) ^m^^if»^5S^MU £fcHDLtet MJv/^oJiJiSr 
3 (Current Opinion in Lipidology 3 : 222-226) „ <Di\l& 
10 m (I) fcitffc-S* (I' ) ttWHDL-nl/XfawUM^ttS, 

■ 5o • • 

15 *3SW©ft^ft (i) *5i»fe (i' ) ©jiioi-^^i: tr, hdl« 

k hlMHMtlUMcttJIttKl'ffUlL, lactogen ^P7 7 - 
v^fe© apoE^^^iSii"^^ (Current Opinion in Lipidology 3 : 2 2 2-2 

2 6) . %<oftwsmm&*n7L*k, m%m^±^mm^i.mm^m\,. 

20 (I) *5«fclWfr£& (I* ) ©WeftBfc4frr«M«£ LT, ^ISttiS 

25 (i) xmetm ( i ' ) « r ©«*©jft»&wiijR^ wit t>« uo8 •? , 

^* (i) iaiiwti^* (T ) H#*n\ xttRfci©aH4fl5£4k o 
S&#«*^*£©#/jmJ:* m*.t£* (1) fO^H («*tf % f>\ * 

fayyn^) s (2) &mwmnmm w*.t£> ttvp-^) % (3) 

ryi?*T>^imtfM n-f-Asfi^ *yft^^^) , (4) 7 
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(i) *3<ttWk^ (I* ) fiT^W-^^o^^ f&S&cfe^fflt? 
*vcv^. (I) *fctt (i* ) T?*fr£ft5fc£'»*;fctt J t©£, 

r©^©pr^m^.^*tt, Mxf^ 7tf;vn!)yx7f7 

16 3£(#|x{fs JT-52W-374973J5;ifOv*SV>r±0*^ ^Ba^ls ifcSVMi 

• SIB-1848ft^K T$-e>TK0iHMMF3K(H*.r£ PTI-00703^BBTABLOC(AN~1792) 

. .• ik£Vn (i) asitwu^* (r ) ©Sfcizttii-^taBfiSswu 

v^^i^tx -£©P> -fls** (I) *iJ:t)H&£ft <l' ) «JW9l*>SVNB:fitT 

adx.t n ft-a-#j (i) nixm&m (r ) i^^p^p^iiiUE^Mii-t- 
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( i ) &£Wk-&m ( i ' ) « h v ± v vmm^-t^oxmm 
5 ^m^mxhVs mkx\ ^\±ma(Dmmtm.^^xw^(omm\^m 
l#6 0 *&iB<Dfem<Dtcit>} l ^ x&mott&VB (d ^wt^ a* ) 

Ty°u=f-~V (hyi?o-jU) , ti/s^mif^-f- h (x7^-!7^ FO Y) , 

(?7^yy K).#a**tf fens. tt=i y ^ffitt^ im 

• 3fJ-efc5c it^h!J^l)*y KltiJliLjKMfcH^i-aJBYiiH^iiiEffiMU ■ 

kt>%z.t>inz. ztivx., bv?v±y w&Timfrb^z.x, ft&m (i) & 

20 ±m^^ (I* ) «JiLi|^^o ; f'W*5J:0«f^»K:aibTV>« 0 *©US*ttfef4^ 

i/<7 A, y>\>7 7 y ^ 'W? A (!7-77 !)y),Xa Mid) , lfc[&gfl?3£ 
tPA. , tfttuNgS (flU T^t'y^, ^^>f7)/o (7 

25 , wy?*-/v i^-tyfy) , {*'?a>*jv) , 

ajfiLWaai: ^/v^t^a, ?a?^, wmmn-, 
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^y%n. lffl»R#5l7^^y(PeptorttODIAPEP-277<t^)feif©«il N ^ 

sk$<DM® • \z. M^-f 5 6 t B81- 5£t#:& 5 v !7 * <? y s ttftfllt 

15 ir y KXtlHDL-n P-/wxttJkcp y vfliS^ftit, ttfc KHXteWjt-f-a* 
ft if) «r/fli*fcii&S?8u *fftilL*M*£fc if i: .LfcjtffiKHWfelc 

-r5»5M«e-Mf!x.tf. hgf, vEGFftifoitra^ft^) 

JlV^J&flBk TNFft£f<DlM h*^^C^i-5T^"feyxftif^f ejtfS. 

t> r i ft 5 a>K mt-tts mmmmmi t lx,&ab&\cu n wra^i-a 

25 flS^» (I) SfcttflS^* (I* ) i:LTlBSfe9 0.2.-5 0mg/day, 
jJSlXttl. 5-3 Omg/d a y 1 H^fc#»*Tifc#i-5©#fiS U\, 
#-£8M&ttfcn % *llR©v>i*ttt?t>J:v\ 
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1) 8ffiftfi!/#g& (VLDL) -&tfcfiyxKg& (LDL) ©H®} 

: %m *i-#jkm& KBrfi.o63 g /mi fcjtsps^, mm^mm^ ( s 

W41-Ti, 40, OOOrpm, 18hrs, 4<C, Beckman mod 
el L8-55) ^£VW-±irZ>W\fi (VLDL — LDL, tfcfi< 1 . 0 6 3 g 
/m 1 ) 0. 15M NaCl-1 OmM Tris -HC 1 , pH7. 

4 (tbs) \z.tthxmmm\ y^^-xmmmmm, ^vmtLit. 

2) BOD I PY-CE^^Dxv^gy (BOB I PY-CE-ME) © 

mm 

eggPC (^77f^Vn])y) (5ngK hy*WV (2mg) |CB 
ODIPY-GE(0. 6mg) ©^p^Aiien« ( ^3J?#*« 
TTfcKSrJSfeU $ e^K£TT«£|&£L-fc 0 JKDjHHfc, t hHDLd; 
0 6 3<d<l...21) iD^do*M-y#;^ (2 : l:, v/v) l:« 
^ 6MSiMTBS|^U TBS^L«LT#fca po HDL^ 
JR (7. 5ml) ^rSli, y^.y^ (BRANSON SONIFIRE. CEL 
L DISRUPTOR 2 0 0, ^T^6, 5m i n X4) &fr^BOB I P 
Y-CE-ME&|R»Lfc. (CENTRI PREP 10) f£ N 

3) mmwfem 

(2 0%DMSOM) 5 At K TBS75 M 1 , accepto 
rJJtfgB (VLDL-LDL) 20 MMWiit FCETP2 5 M l 
SrS^-U 3 7t)T3 0^nftftH % BOD I PY-CE-ME2 5 /x 1 Srfll*. 
<£g&T?15 0 //I), lfe^^^MLfc 0 3 710, 3 0^f«t, Ex. 
4 9 0 n m/E m. 530n mtt^Slg fr|g£ Lfc,, C E T P |fi«fiH4 (Rft 
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10 



n/ • u-u-4.- (a ^test 30 ^test 0^ \ inn 

% inhibition =|1~7Em En \ # x 100 

V ^ U test 30 " """control 0'/ 

4) 5 0%fc hjMt&*M£X 

fttfcffc&'lfe (2 0%DMSOM) 5 (i K t hlfaj&7 accept 
or!)J}?IS (VLDL-LDL) 2 0 ;/ 1 ^i^Mtlt hCETP 2 5 
M 1 3 7^3 0#KH*fifL BOD I PY-CE-ME2 5 u 1 

& 5 0 m 1) > te«RJt£SrHM6Lfc. 3 6 0#IWRJS8L Ex. 

49 0 nm/Em. 5 3 0 nmTit»Jg£«!l£Lfc 0 C E T P MJ&tt (IB* 

o/ ■ u-u-4.- A ^ test 60 " ^test p) \ ... 

% inhibition = II- -^Tj ~ZTci\ — \ J* ™" 

V ^" U test 60 """control 0' ' 

i c s MttmMc&mwm<D*mkmw t ? b-t%zt\z£>) 5 o% 
©*&***-*££ uofc*fc. . 
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gll 



ft** 


I C 50 (mM) 




u W /o c_ p uiL^fc a iRJ Ac ttn 


2 9 


n i 9 




3 0 


n q 
U . o 


9 


12 2 


n n i 
U . U 1 o 


n A Q 


12 3 


n n q 
. u . u o o 


n q ^ 
u . y o 


12 4 


n r\ a a 

u . U 4 D 


9 zt 


12 5 


u . u O 1 


9 n 


12 6 


0 0 7 0 


1 . 0 


15 5 


0. 0 9 5 


2. 1 


17 7 


0. 0 9 1 




2 10 


0. 0 8 8. 


1. 4 


2 16 


0. 0 4 0 


0.7 0 


2 17 


Q . 0 0 8 4 


0.0 8 


2 18 


0. 0 5 6 


0.6 6 


2 2 0 


0. 0 3 0 


1. 4 


2 2 2 


0.079 




2 7 1 


0.17. 


1. 4 


2 7 4 


0.052 


3. 1 


2 2 6 (+) -ft 


0. 4 


4.. 2 


2 2 7 (+) -ft 


0.21 


1.7 


2 2 8 (+) -ft 


0.030 


0.9 9 


2 2 9 (+) -ft 


0. 0 0 8 6 


0.2 4 



s nffii-efc o ft wets t> ©-m* < s * fc*» w ©ot ftj^jK t 

^ 2 0 0 (200MHz) -ePJ^ U <£ 5 #[^ppmT*^ Lfc„ S^iSfifctefc V >T Lfcfc 
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5 t : MJ^yK q : ^T/V^y K br:«jKV\ J:*y/!J^ 

& dd : y^^Vy K in : -Wf-fVy K Hz : 'vPf* CDC1 3 :1^pp* 
/W^ DMSO-de : M^^^A^^rV K N CD 3 0D : fi/*/— % : ft&%„ 
^J6^j 1 

N- [2- (4-7^tn7x=A') -2-t [ [4- ( hV VA?** *T 

10 IV) 7i^] ^/U] K 

1) N- [2- (4-7/^0 71=^) -2-;t=¥y^fvk] tM^T? F 
a-7*ct-4-7;l'tcrt h7s/ ^3 0. Og (0 .. 1 3 8 ON, N- 

^fMM7^; K2 0 0ml WJC^TT^^hy ^8. .9 9 g (O. 

1 3 6*/H *;bn*.*»T3 0#RJ*#Lfc. R*S«Sr*t?#«?bfca..»»^ 
15 tti U Ml ^^^7KTii^» Lfc« % fifcBh? f ? A T*^ 

L^JETaH«S bfc 0 ^/-*3 0 0ml U 1 0 % P d/C (5 

0%^tK) 3. Og£«SKl2. 7ml (0. 15 2'*^) triP*.fcllv ***C 

Btf-h y ^Al 0. 3 g (0. 15 2*t/U) % ^tKS^I 4 Om K 5 ¥l&7 Oml 
20 oa^MftiDitMTlliSfllHWlstfc. W^SrHEWBLfcfk *"C**U 

2 1 g (8 1%) LT#fc. 

'H-NMR (CDC1„ 200MHz) 5 4.79 (2H, dd, J = 0. 6 Hz, 4.4 Hz), 6.73 (1H, br 
25 s), 7.14-7.30 (2H, m), 7.97-8.10 (2H, m), 8.35 (1H, s). 

2) 2- (4-7;vio7i=;i') -2-^y-l- [ [4- (M)7;i/to^f-;i/) 

6 0%7K*^hy !7AOjjftSb^7 7^^M^0. 5 5g(0. 013 8^/V) 
©N, N-v'^fMyVAT? Kl 6m lUtN- [2- (4-7/^071^) 
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-2-*#yxf/l.] */VATU'l. 66 g (9. 17 5:y^/W) **JfrTT»iq*. 
3 0^WLfc„ K^tC4- (MJ7;^D^f;l/) ^;V7nU'l. 7 
Oml (0. Oll^V) ^PxMT^^F^Ji^Uf^ S^Srg^iScc^T'tt 

5 mm Ltc a mmm* y v % y^tv^yyyyj- mm^^/^^ 

= 1/2-1/1) TJJttlU Sttfel. 65 g (5 3%) *r«f*i:fC#fc. 
mp 78-81°C; 'H-NMR (CDC1„ 200MHz) 8 3.13 (1H, dd, J = 5. 4 Hz, 13.8 Hz), 
3.38 (1H, dd, J = 6.6 Hz, 14.0 Hz), 5.87-5.96 (1H, m), 6.52 (1H, br d, J 
= 7.8 Hz), 7.07-7.25 (4H, m), 7.48 (2H, d, J = 8.0 Hz), 7.93-8.04 (2H, ra), 
10 8.25 (1H, s); IR (KBr) 3295, 1680, 1661 cm -1 ; Anal. Calcd for C 17 H l3 F 4 N0 2 : C, 
60.18; H, 3.86; N, 4.13. Found: C, 59.99; H, 3.87; N, 4.05 

• 3) 2- (4-7/UtP7x^) -2-^-dry-l- [ [4- ( hJJ 
y x.=.;V\ *<?;W\ ^Jr/UT ? > • 

2- (4-7Aotv.7aiszM -2-^y-l- [ [4- (Ml7;k*n^f/U) 7 
15 x^]^f/U]x^M75Kl3. 8 7g (40. 9$V*M <Dpl?/ 
-/H0 0ml«l:ijfiSl3. 8ml (4 5. 0 5U^) &M*.\ 2 ^fflJPfSfc 

• ma tfc„ Ej&m^wmTmm Lx.mm^mm^^^vx; mm 1 3. 

6 3g (9 6%) *IS*fct"Cfl*. . 
l H-NMR (DMS0-d a , 200MHz) 5 3.17-3.29 (2H, m), 5.48 (1H, t, J = 6. 6 Hz), 
20 7.27-7.44 (4H, m), 7.59 (2H, d, J =8.0 Hz), 8.04-8.15 (2H, m), 8.38 (2H, 
br s). 

4) N- [2- (4-7;^n7x-/V) -2-^r^r7-l- [ [4- ( b U ^ 

l-t7bi^O. 49g (2. 845U^) ©N, N-^f/l/^TU* 
25 10ml 1 3 - ( 3 -vV f-)VT ^/7u AsUtfPj U'-I 

M0. 74 g (3. 87§y*/W i 1-t KD =2r /MJT y-^7KfP^ 

o. 59 g (3. 875y^) *ti\\x.5#mmw^tzm s 2- u-y^*ny^ 

^/u) -2-^y-l- [ [4- (h])7;^a^^) /.?vi/| 
7?y-iMIO. 9g (2. 5 8 5;y*^) <tl, 8-*JT-f\?i/?v [5. 4. 
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0 ] 42ml (2. 8 fcJUfcaPSWfcttUfc,, R 

- (Sixf;^fy=l/4) iCfcOfflKLT, B#)#>0. 92g (7 7%) 

5 «rt6*fcLT#fc. 

mp 163-164*0; 'H-NMR (CDC1 3 , 200MHz) 5 3.19 (1H, dd, J = 6.2 Hz, 13.8 Hz), 
3.55 (1H, dd, J = 6. 2 Hz, 14.0 Hz), 6.16 (1H, dd, J = 6. 2 Hz, 13.8 Hz), 6.88 
(1H, d, J = 8.0 Hz), 7.15-7.30 (4H, m), 7.39-7.59 (6H, m), 7; 83-7. 97 (2H, 
m) , 8. 04-8. 16 (3H, m) ! IR (KBr) 3289, 1686, 1640 cm' 1 ; Anal. Calcd for C^H^NO,,' 

10 0.2H 2 O: C, 69.14! H, 4.17; K, 2.99. Found: C, 69.27; H, 4.07; N, 2.85. 

5) N- [2- (4-7^07*^) -2-tKa^-l- [ [4- (MJ7^ 

N- 12- (4-7/^n7x^V) -2-^y-l- [ [4- (h V ~7/U±V/^) 
y^^lVl acf-A'] -l^ypWfrfriS^-f* K5 0 Omg (1. 08 

15 SJJ**') <Dt? /-^Smntm^fc^ikKV^I-t-y ^20mg (0. 53 

**yv=\/2) til9iit^UTi^4 8 Omg (9 6% (IRS, 2SR) 

20 •#/ (IRS, 2 R S) #=1/3) %&&kVXWCo 

rap 159-181^; 'H-NMR (CDC1 3 , 200MHz) 8 2.86 (1HX1/4, dd, J = 11.0 Hz, 14.6 
Hz), 3.07 (IHX3/4, dd, J = 4. 8 Hz, 15.0 Hz), 3.19 (1H, d, J = 7.8 Hz), 3.27 
(1HX3/4, d, J = 4. 6 Hz), 3.37 (1HX1/4, d, J = 3.6 Hz), 4.61 (1HX3/4, ddd, 
J = 3.4 Hz, 7.6 Hz, 16.8 Hz), 4.73-4.86 (1HX1/4, m), 4.89 (1HX3/4, t, J 

25 =7.8 Hz), 5.08 (1HX1/4, t, J = 3. 6 Hz), 5.98 (1HX1/4, d, J = 8.4 Hz), 
6.20 (1HX/4, d, J = 9.2 Hz), 6.99-7.14 (2H, m), 7.16-7.55 (9H, m), 7.60 
(2H, d, J = 8.4 Hz), 7.83 (2H, t , J = 8. 8 Hz) ; IR (KBr) 3384, 3304, 1645 
cm" 1 ; Anal. Calcd for <yy¥«V C, 69.37; H, 4.53; N, 3.00. Found: C, 69.21; 
H, 4.58; N, 3.03. 
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N- (2- (4-7^tP7i^) -2-t ( (4- (MJ7/VtP^f 

;u) 7i=;H y5vw) ^fvi") -4-^f;i-l-t7^i/y*;Wn' 

1) 1- (4-7/^0 71^) -l-^y-3- (4- (M)7AcJ-B^f^) 

5 7x=/V) -2-7*0^7^!^ (6 0 0mg, 1. 7 3 5 U *>U) £4-^ 
f/Wl-t7^1/^;V^ (3 5 4mg, 1. 90 5!)^) ON, N-^M 
• fM/^7 5 K(l 0ml) m&K. 1 -^f 1 /^- 3 - ( 3 -SM f-/^T 5 J ~7u VA>) 
*/V#^5K-JI8JI(4 9 6mg 1 2. 5 95!;^) tl-fcKn^-lH 
-<^y MJT^-yV (3 9 6mg, 2. 5 9 5 U tl, Z-*JTW 9 */9* 

10 [5. 4. 0] -l-^^f±l/ (0. 2 8ml, 1. 9 0 5 U SriDx.Ti^ 
Ufc 0 EJfcttfc 1 (lOml).i* (100ml) &APx, ft • 

W&'f-A' (5 Om 1 X 2) TttfflLlfc. ttW** iMfefc&fci- h V l>A*igtt*5 

iXiJ ^^VU*7i»^ P^ h^77^- (^f-^:Bfflfe*^ a =4 ; 1) TffiKRU 
15 'Btt|a;^-^f-i/a>6,WiMI**T, N- (2- (4-7^n7x^) -2- 
^y-l- ( (4-.(h.57;W3|-o^f^) 71=^) p<9vw) *5vi') 
;Wl-t7^ H/tf/KjWf-fr 5 K ( 6 6 5 m g , 8 0%) fc#fc 0 
mp 149-150°C 

IRv max^cm" 1 : 1693, 1634, 1539, 1510. 

20 Anal. Calcd for C 28 H 2l F 4 N0 2 : C, 70.14; H, 4.41; N, 2.92 

Found: C, 70.09; H, 4.42; N, 2. 91. ... 
'H-NMR (CDC1,)5: 2.71 (3H, s), 3.19 (1H, dd, J= 14.0, 6.2 Hz), 3.55 (1H, 
d, J = 14.0, 6.2 Hz), 6.16 (1H, q, J = 7.0 Hz), 6.83 (1H, d, J =7.4 Hz), 
7.14-7.32 (5H, m), 7. 36-7. 64 (5H, m), 7.98-8.18 (4H, ra). 

26 2) N- (2- (4-y^a7cn^/P) -2-^-^f-y-l- ( (4- (b 

oomg, o. 8 35 5^) o^;^(3 0mi)§i(;lft?^y (I 

I) (210mg, 1. 675!) W&T* 3 0£»#Lfc. RJ&JRfc 

«Tx 7k$lik*Vmj-hV (6 3mg, 1. 6 75JJ*A0 SrJp^ lf&ffl 
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mWLtZo £JfflKfrl&£ffiK (3 0ml) (50ml X2) 

^^U= 2:1) t?8f«U ^btlfca^faSr^^f-^ : S@fc^5vV= 10:1© 
5 Mi«Lt, £JBfc£4fc ( (IRS, 2SR) ft: (IRS, 2RS) # 

= 1:2, 3 2 9mg, 8 2%) Sr^fc 

IRv raax KBr cm- 1 : 1634, 1510, 1125. 

Anal. Calcd for C^F^O,: C, 69.85; H, 4.81; N, 2.91 

Found: C, 69.56; H, 4.75; N, 2.80. 
10 'H-NMR (CDClj) 5 : 2.66 (3H, s), 2.70-3.10 (1H, m), 3.44 (2/3H, d, J = 4. 8 
, Hz), 3.53 (1/3H, d, J = 3. 6 Hz), 4.50-4.68 (2/3H, m), 4.70-4.90 (1H, m), 

5. 04-5: 10 (1/3H, m), 5.95 (1/3H, d, J = 8.8 Hz), -6. 19 (2/3H, d, J = 8. 8 Hz), 

6.96-7.70 (13H, m), 7:96 (1H, d, J = 8.4 Hz). 

mams 

15 N- [2- (4-7/^071^/1') -2-fc Kudf-V-l- [ [4- {Y])7A'*u**f- 
;V) 7ix;H -4-7*=^f ^75-Kt7* Wy*A**f 

• 5 K 

1) N- [2- (4-7;l'tn7*=;l') [ [4- (K!J7/^a^ 
20 K 

9ffiMl<D4) k®m\ZLX, S^lttl. Olg (7 7%) «r|£*i:LT#fc. 
mp 133-135°C; l H-NMR (CDC1 3 , 200MHz) 6 1.87-2.02 (2H, ra), 2.18-2.26 (2H, 
m), 2.62 (2H, t, J = 7.4 Hz), 3.08 (1H, dd, J = 5. 2 Hz, 14.0 Hz), 3.33 (1H, 
dd, J = 6. 6 Hz, 13.8 Hz), 5.78-5.88 (1H, m), 6.26 (1H, d, J = 7. 6 Hz), 7.05-7.33 
25 (9H, m), 7.45 (2H, d, J = 8. 2 Hz), 7.92-8.03 (2H, m) ; 1R (KBr) 3281, 1645 
cm" 1 ; Anal. Calcd for CyWW: C, 68.26; H, 5.07; N, 3.06. Found: C, 68.07; 
H, 4.79; N, 3. 10. 

2) N- [2- (4-7^d7i=;V) -2-fc Ktfdfix-l- [ [4- ( h ]) 7)Vir 
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*>U-5 F 

mMmi<D5) tmmKLX, I^144mg (2 9% N (IRS, 2SR) 
ft/ (IRS, 2 RS) #=4/1) SrtSafcLtttfc. 

mp 145-151 e C; 'H-NMR (CDC1 3 , 200MHz) 6 1.70-1.90 (2H, m), 2.00-2.14 (2H, 
5 m), 2.51 (2H, t, J = 7.4 Hz), 2.70-2.94 (2H, m), 3.44 (1H, d, J = 3.6 Hz), 
4.30-4.56 (1H, m), 4.92-5.00 (1H, m), 5.38 (1H, d, J = 7.0 Hz), 7.00-7.60 
(13H, m); IR (KBr) 1645 cm' 1 ; Anal. Calcd for Cyy^: C, 67.96; H, 5.48; 
N, 3.05. Found: C, 67.85; H, 5.61; N, 3.04. 

mmm 4 

10 N- (2- (4-7;l/^D7i^) -2-tKo^>-l- ( (4- (Fi)7/^n^f 

.- l) 1- (4-7/v^-n7^=/u) -i-^y-3- (4- ( h ]) y/varut^-jv) 
7x-;V) ^-T'n^T^yfi^jl (6 0 Omg, 1. 73?])^) t 4- (2, 
-fP7x=/P) |i(3 2 3mg, 1. 9 05!)^) ON, N-vM ^V^/Ui* 
15 75 K (10ml) 1 3 - ( 3 -v 5 ^ 5vU7 5 7 T'p fcW) v> 

^5K-tllI (4 9 6mg, 2; 5 95!)^) t 1 -k KP 1 H-^>-/ 
h!J7y-/V (3 9 6mg, 2. 5 9 5 1)^/1") fcl, 8-v 5 Tiftfv'^D [5. 
4. 0] (0. 28ml, 1. 90 5!)^) L 

fc 0 SJ6Kt 1 &£:£gfcjtig?£ (10ml) h 7K (lOOml) ^apx., 

20 /M5 0mix2) -ettffl Lfc 0 i sfofcSMls-*- h y * A*»«*S «fc tfft 

f-^P>S^$^TTx N- (2- (4-7^P7i=/l/) -2-^-^y-l- ( (4- 
(MJy;W^-n7«^)- 7 3i^/l') p*^) J:^) -4- (2-^3"7^-/u) % 
(4 4 5mg, 5 6%) &#fc„ 
25 mp 123-124^ 

IRv max^cm" 1 : 3275, 1651, 1597, 1508, 1325, 1232, 1159, 1124. 
Anal. Calcd for C^H^NOjS : C, 62.19; H, 4.57; N, 3.02 
Found: C, 62.02; H, 4.69; N, 3.28. 

l H-NMR (CDC1,)5: 1.94-2.10 (2H, m), 2.26 (2H, t, J = 7.4 Hz), 2.84 (2H, t, 
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J = 7.4 Hz), 3.08 (1H, dd, J = 14.0, 5.2 Hz), 3.33 (IH, d, J = 14.0, 5.2 
Hz), 5.84 (1H, q, J = 6.4 Hz), 6.28 (1H, d, J = 7.4 Hz), 6.74-6.80 (1H, m), 
6.86-6.96 (1H, m), 7.04-7.24 (5H, m), 7.46 (2H, d, J = 8. 0 Hz), 7.92-8.06 
(2H, m). 

5 2) N- (2- (4-y/uj-uy^-/u) -2-^y-i- ( (4- {Vyy^irn/ 

fvV) y^-/V) x-^-)V) -4- (2-^*7*-M it7 5 K (3 0 0 

mg, 0. 65^!)*^) ©^^y-;P (30ml) (I I) 

( 1 6 3 m g , 1. 3 0 ZD */t-) £7)PXs m&X* 3 Qftm$ Lfc BO£»7k# 
&mik* <>mi- hJJDA (49mg, 1. 305!) fV) ZMx., 1 ftHmft 
10 Lfc 0 RJ«£ 1&5££$ (30ml) (r&£\ ffim^fr (5 Om 1 X 2) 

JU= 2:1) TtfMSiU : 10:1 ©«^> 

^I^LT^ft^dlRS, 2 SR) ft: .(IRS, 2RS)#=1: 
15 1, 2 0 4mg, 6 8%) 

IRv max KBr cm- 1 : 1645, 1510, 1225, 1165, 1125. 

Anal. Calcd for CyyjNlfcS : C, 61.92; H, 4.98; N, 3.01 

Found: C, 61.94; H, 4.98; N, . 2.-94. 

'H-NMR (CDC1,) 5 : 1.70-1.96 (2H, ra), 2.00-2.16 (2H, m), 2.60-3.00 (3H, m), 
20 - 3.43 (1/2H, d, J = 5. 2 Hz), 3.51 (1/2H, d, J = 3. 6 Hz), 4.14-4.32 (1/2H, 
ra), 4.36-4.52 (1/2H, in), 4.68-4.-80 (1/2H, ra), 4.90-4.98 (1/2H; m), 5.44 (1/2H, 
d, J= 8.4 Hz), 5.66 (1/2H, d, J = 8.4 Hz), 6.62-6.72 (1H, m), 6.88-7.60 
. (10H; ra). 

25 N- [2- (4-7/l'tB7x=/l/) -2-fc Kn^rv-1- [ [4- (b V y^ti 

1) N- [2- (4-7/l'tn7s=;k) -2-^=^-1- [ [4- (MJ7/^o> 

mmmi(D4) tmm\^x, mmo.. 8 4 g (71%) srjestuT#fc. 
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mp 158-159°C; l H-NMR (CDC1„ 200MHz) 6 1.64-1.93 (8H, m), 2.47-2.64 (1H, 
ra), 3.08 (1H, dd, J = 5.6 Hz, 13.6 Hz), 3.35 (1H, dd, J = 6.6 Hz, 13.8 Hz), 
5.78-5.88 (1H, m), 6.30 (1H, br d, J = 7. 2 Hz), 7.09 (2H, d, J = 8.0 Hz), 
7.12-7.23 (2H, m), 7.47 (2H, d, J = 8. 0 Hz), 7.94-8.02 (2H, m); IR (KBr) 
5 3274, 1684, 1644 cm" 1 ; Anal. Calcd for C^H^NO-i: C, 64.86; H, 5.20; N, 3.44. 
Found: C, 64.77; H, 5.13; N, 3.36. 
■ 2) N- [2- (4-7;^P7a^^) -2-fc [ [4- (hV ~7 fr* 

SUfcWl©5) tmUKLX, B8rtb4 3 3mg (8 6%, (IRS, 2SR) 
10 &/ (IRS, 2RS) #=3/4) Srij$^i:UT#fco 

• . mp 139-155X); ^-NMR.tCDCL,, 200MHz) S 1.40-1.80. (8H, m), 2.36 (1H, br s), 

2.71-3.07 (2H, m), 3.73-3.78 (1H, m), 4.12 (1HX4/7, ddd, J = 3.6 Hz, 8.0 
.' Hz, 15.4 Hz), 4.33-4.47. <1HX 3/7, m), 4.75 (1HX4/7, t, J = 7. 2 Hz), 4. 95 

(1HX3/7, t, J = 6.6 Hz), 5.40 (1HX3/7, br d, J = 8.4 Hz), 5.62 (1H, br- 
15 d, J = 8.0 Hz), 6.94-7.14 (2H, m), 7.17-7.30 (2H, m), 7.32-7.42 (2H, m), 

7.47-7.60 (2H, m) ; IR (KBr) 3312, 1651 cm" 1 ; Anal. Calcd for (yy^NO.,; C, . 

64.54! H, 5.66; N, .3.42/ Found: C, 64.58; H, 5.89; N, 3.67.. 

4-7^P-N- [2- (4-7;Vtn7i=;l/) -2-fc 1- [ [4- ( MJ 

1) 4-7/u^-n-N- [2- (A-yji>Jrvy zl^-jv) -2-^y-l- C [4- (F- 
!)7;i'ta^f;i') 7 sc^/U] if-fr] Af-Ar] ^VXT? K 

HM104) kmmzLx, nmsi. i6 g (93%) t»fii:ut#fc. 

mp 171-172°C; l H-NMR (CDC1„ 200MHz) 5 3.22 (1H, dd, J = 5. 0 Hz, 13.8 Hz), 
25 3.49 (III, dd, J = 6. 6 Hz, 14.0 Hz), 6.00 (1H, m), 6. 97-7.28 (7H, m), 7.46 
(2H, d, J = 8. 0 Hz), 7.74-7.85 (2H, m), 7.97-8.09 (2H, m) ; IR (KBr) 3316, 
1698, 1638 cm" 1 ; Anal. Calcd for CjaH^FsNOj: C, 63.74; H, 3.72; N, 3.23. Found: 
C, 63.57; H, 3.87; N, 3.23. 

2) 4-7/V^-P-N- [2- -2-fc Kn3rv--1- [ [4- 
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9QkMl<0 5) tmmZ-VX, |«ft4 2 3mg (9 4%, (IRS, 2 S R) 
W/ (IRS, 2RS) fle=3/7) Srtt*fcUX#fc. 

mp 155-179^; 'H-NMR (CDC1 S , 200MHz) 5 2.90-2.97 (2HX1/3, m), 3.14 (2HX 
5 2/3, d, J = 7.6 Hz), 3.22 (1HX2/3, d, J = 4. 2 Hz), 3.48 (1HX1/3, d, J = 

3.8 Hz), 4.42 (1HX2/3, ddd, J = 3.4 Hz, 7.2 Hz, 15.8 Hz), 4.51-4.68 (1H 
Xl/3, m), 4.83 (1HX2/3, t, J = 3.9 Hz), 5.08 (1HX1/3, t, J = 3. 1 Hz), 

6.09 (1HX1/3, brd, J = 8.4 Hz), 6.34 (1HX2/3, br d, J = 8.4 Hz), 6.93-7.13 
(4H, ra), 7.20-7.32 <2H, m), 7.37-7.62 (6H, ra) ; IR (KBr) 3301, 1636 cm- 1 ; Anal. 

10 Calcd for CAW: C, 63.45; H, 4.17; N, 3.22. Found: C, 63.34; H, 4.36; 
. N, 3.24. 

N _ [ 2 - (4-7^tP7*^) -2-KKP*^l- C [4- (hD 7****7 
■ ;v) 7*~/U] *7*1 -4-> h^SMyXr? K 

15 1) N- [2- (4-7/^P7 S =/H -2-^y-l- [ [4- ( h 9 7 )V*xi * 
5vU) 7^)V\ *W1 =^7*\ -4-/>^rWX7^ K 

•mm i <d a ) t mmx. u-c s mmi. ng (87%) * L*c#fc. 

mp 144^; 'H-NMR (CDCl* 200MHz) S 3.21 (1H, dd, J = 4. 8 Hz, 14.0 Hz), 3.48 
(1H, dd, J = 6.6 Hz, 13.6 Hz), 3.86 (3H, s), 6.01 (1H, ddd, J = 4. 6 Hz, 4.8 
20 Hz, 6.6 Hz), 6.90-7.02 (3H, m), 7.08 (2H, d, J = 8. 2 Hz), 7.12-7.25 (2H, 
m), 7.45 (2H, d, J = 8.0 Hz); 7.71-7.79 (2H, m), 7.97-8.08 (2H,:m); IR (KBr) 
3279,1694, 1651 cnf 1 ; Anal.- Calcd for C 24 H 19 F 4 N0 3 : C, 64.72; H, 4.30; N, 3; 14. 
Found: C, 64.53; H, 4.27; N, 3.25. 

2) N- [2- (4-7;VtP7x^) -2-fc Kp^>1" C [4- ( h !> 7** 

mMlOS) fcfWUcLT, g^O. 48 g (9 61 (IRS, 2SR) 
ft/ (IRS, 2RS) #=3/2) ^giLTftfc. 

mp 174-176°C; 'H-NMR (CDCl,, 200MHz) 5 2.90-2.98 (2HX3/5, m), 3.12 (2HX 
2/5, d, J = 7.4 Hz), 3.76 (1HX2/5, d, J = 4. 8 Hz), 3.82 (3H, s), 3.99 (1H 
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X3/5, d, J = 3. 6 Hz), 4.28-4.46 (1HX2/5, m), 4.49-4.66 (1HX3/5, m), 4.81 
(1HX2/5, t, J = 8.2 Hz), 5.06 (1HX3/S, t, J = 3.0 Hz), 6.08 (1HX3/5, d, 
J = 8. 2 Hz), 6.32 (1HX2/5, d, J = 8. 6 Hz), 6.82-7.13 (4H, m), 7.20-7.32 
(2H, m), 7.34-7.59 (6H, m) ; IR (KBr) 3341, 1609 cm -1 ; Anal. Calcd for C^H^NO,: 
5 C, 64.43! H, 4.73; N, 3.13. Found: C, 64.49; H, 4.74; N, 3.02. 

mmms 

N- [2- (4-7A^P7x=^) -2-t Fp3t$/-1- [ [4- ( h V 7^Uyif- 

1) N- [2- ^3i-/U) -2-^-=^y-l- [ [4- ( hJJ 7/^d^ 
io ?vu) 7s^] ^fvKl ^2x2^y-yh)Vi$Zfy-% K 

Hffi«l©4) fclHaSfcLT, gtfj^O. 90 g (8 3%) &*|*£LT#fc. 
mp 169-170°C; 'H-NMR (CBC1„ 200MHz) 6 1. 51-1. 52 (5H, m), 1.62-1.88 (5H, 
m), 2.04-2.20 (1H, m), 3.08 (1H, dd, J = 4. 8 Hz, 14.0 Hz), 3.35 (1H, dd, 
J = 6. 2 Hz, 13.8 Hz), 5.76-5.88 (1H, in), 6. 30 (1H, d, J =7,6 Hz), 7,07 (2H, 
15 d, J =8. 2 Hz), 7.17 (2H, t, J = 17.2 Hz), 7.47 (2H, d, J = 8. 0 Hz), 7.93-8.04 
(2H, m); IR (KBr) 3274, 1686, 1640 cm' 1 ; Anal. Calcd for C^H^NO^ C, 65.55; 
H, 5.50; N, 3. 32. .Pound: C, 65. 52; H, 5. 48; N, 3.44. 

2) N- [2- (4-7;l/tB73;=;l') -2-t Kp^t^-I- [ [4- (b V ~7>v$r 

20 . mmmi<D5) fcflMHEUC* g#}fel48 0mg (96% (IRS, 2SR) 
■#/(lRS, 2RS) «c=l/l) ^atflfc. 
mp 161-178°C; 'H-NMR (CDC1 S , 200MHz) 6 1.08-1.34 (5H, m), 1.48-1.80 (5H,. 
m), 1.92 (1H, br s), 2.77 (0. 5H, dd, J =9.8 Hz, 14.6 Hz), 2.90 (0. 5H, dd, 
J = 5.4 Hz, 14.6 Hz), 3.06 (1H, d, J = 7.8 Hz), 3.76 (0. 5H, d, J = 2. 0 Hz), 

25 3.79 (0.5H, s), 4.11 (0. 5H, ddd, 3.8 Hz, 7.8 Hz, 15.8 Hz), 4.33-4.50 (0. 5H, 
m), 4.76 (0.5H, t, J = 9.0 Hz), 4.94 (0. 5H, t, J =7.0 Hz), 5.38 (0.5H, d, 
J = 8.2 Hz), 5.61 (0. 5H, d, J = 8.4 Hz), 6.95-7.12 (2H, m), 7.18-7.29 (2H, 
m), 7.32-7.41 (2H, in), 7.54 (2H, t, J = 18. 0 Hz) ; IR (KBr) 3384, 3304, 1645 
cm" 1 ; Anal. Calcd for C^F^: C, 65.24; H, 5.95; N, 3.31. Found: C, 64.99; 
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H, 5.97; N, 3.25. 

4-^cd-N- [2- {A-yj^irny^^;V) -2-t Kp^-I- [ [4- (bV 7 
6 1) 4-^nP-N- [2- (4-7;^P7s^) -2-^y-l- [ [4- (b V 

mnmi<D4) hnWi^x, n^mi. 20 g 02%) &&M,tLxm^ 

mp 150-153°C; l H-NMR (CDC1 3 , 200MHz) 5 3.22 (1H, dd, J = 4. 8 Hz, 14.0 Hz), 
3.49 (1H, dd, J = 6.2 Hz, 14.0 Hz), 6.00 (1H, ddd, J = 4.8 Hz, 6.6 Hz, 6.6 
10 Hz), 7.02 (1H, br s), 7.07 (2H, d, J = 7. 6 Hz), 7.20 (2H, t, J = 8. 6 Hz), 
7.44 (2H, d, J ■ = 8.4 Hz), 7.46 (2H, d, J = 8.0 Hz), 7.72 (2H, d, J = 8. 8 
Hz), 7.97-8.08 (2H, ra) ; IR (KBr) 3281, 1686, 1644 cm" 1 ; Anal. Calcd for 
C 23 H 19 C1P 4 N0 2 : C, .61.41; H, 3.59; N, 3.11. Found: C, 61.41; H, 3.80; N, 3.09. 
. 2) 4-^CP-N- [.2- (4-7;V*P7x=M -2-fc Ftt^f-l- [ [4- 

15 (M)7/v^-p^^/v-) y^=.)V\ ^fvu] ^f-)V\ /<yX7S K 

1 CD 5 ) hnWi^X, g#J#J4 6 7mg (9 3%, (IRS, 2 S R) 
fr/ (IRS, 2RS) #=l/l) Sr^tUX#fc 0 

mp 170-180t:; 'H-NMR (CDC1 3 , 200MHz) 5 2.92 (0. 5H, br s), 2.96 (0. 5H, s), 
3.04 (0.5H, d, J = 4.8 Hz), 3.15 (1H, d, J = 7. 8 Hz), 3.32 (0. 5H, d, J = 
20 3.8 Hz), 4.35-4.50 (0. 5H, m), 4.53-4.68 (0. 5H, m), 4. 84 (0. 5H, T, J = 3. 7 
Hz), 5.08 (0.5H, t, J = 3.8 Hz), 6.08 (0. 5H, br d, J = 7.4 Hz), 6.34 (0. 6H, 
br d, J = 9. 2 Hz), 6.94-7.14 (2H, m), 7.21-7.61 (10H, m) ; IR (KBr) 3310, 
1645 cnf 1 ; Anal. Calcd for C^CIF^: C, 61.14; H, 4.02; N, 3.10. Found: 
C, 61. 10; H, 4.22; N, 3. 15. ■ 

25 -mm 1 0 

N- [2- (4-7/Vtn7s=/l') -2-fc C [4- (MJ7^*B^f 

1) N- [2- (4-7^to7i^) -2-^y-l- [ [4- ( b }) 7 fr* & ?<■ 
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mmmi(DA) kmmz\.x, g#*o. 8i g (57%) zta&bvxntc 

mp 148-149°C; 'H-NMR (CDC1 J( 200MHz) 5 2.93 (1H, dd, J = 5. 2 Hz, 13.6 Hz), 
3.06 (1H, dd, J = 6.6 Hz, 14.0 Hz), 5.80 (1H, ddd, J = 5. 6 Hz, 6.6 Hz, 9.2 
Hz), 6.19 (1H, d, J = 7.6 Hz), 6.89 (2H, d, J = 8. 4 Hz), 7.11 (2H, t, J = 
5 8. 4 Hz), 7. 27-7. 62 (1H, m) , 7. 87 (2H, dd, J = 5. 0 Hz, 8. 6 Hz) ; IR (KBr) 3281, 
1684 cm" 1 ; Anal. Calcd for C 29 H 21 F 4 N0 2 : C, 70.87; H, 4.31; N, 2.85. Found: C, 
70.87; H, 4.30; N, 2.83. 

2) N- [2- (4-7^tP7x-^) -2-fc Fp^-I- [ [4- (fi)7^t 
7s.=-)V\ cc^/j/] -2-7 i=/^yX7 '5 K 

io mmmi<D5) tw\mK^x, n^mo. 48 g 05%, (irs, 2sr) 

{*/ (IRS, 2RS) &=2/3) 3N&SI£:LT#fc 0 

mp 133-134 1:; 'H-NMR (CDC1 3 , 200MHz) 5- 2.25-2.88 (3H, m), 4.22-4.52 (1H, 
• m), 4.54 (1HX3/5, t, J = 4.4 Hz), 4.64 (1HX2/5, t, J = 3.8 Hz); 5.39 (1H 
X2/5, d, J = 8.8 Hz), 5.65 (1HX3/5, d, J -8.2 Hz), 6.92-7.15 (4H, m), 
15 7.20-7.56 (13H, m) ; IR (KBr) 3335, 1645 cm" 1 ; Anal. Calcd for ^H^NO,: C, 
70.58; H, 4.70; N, 2.84. Found: C, 70;46; H, 4.62; N, 2.93. 



. N- [2- (4-7JV*u7^~/U) -2-fc [ [4- ( h V 

20 1) N- [2- (4-7^tP7i^) -2-^y-l- [ [4- ( h V yjV^U^ 

mmmi(OA) tmm\z.\^x s mmo. 94 g (7 8%) ^^tLxm^ 

mp 130-131°C; l H-NMR (CDC1 3 , 200MHz) 5 3.21 (1H, dd, J = 4.8 Hz, 13.8 Hz), 
3.46 (1H, dd, J = 6. 4 Hz, 13.6 Hz), 5.93-6.04 (1H, m), 6.91 (1H, d, J = 7.0 
25 Hz), 7.05-7.24 (5H, m), 7.45 (2H, d, J = 8. 2 Hz), 7.50-7.54 (2H, m), 7.96-8.06 
(2H, m); IR (KBr) 3308, 1694,. 1682 cm" 1 ; Anal. Calcd for C 21 H 15 F<N0 2 S : C, 59.85; 
H, 3.59; N, 3.32. Found: C, 59.83; H, 3.34; N, 3^24. 

2) N- [2- (4-7^3rn7^^;u) -2-t Ru^iX-l- [ [4- (bV7/U* 



mm 1 1 
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HM105) fcH^fcUt, B»0. 45 g (8 9%, (IRS, 2 S R) 
ft/ (IRS, 2RS) ft=2/l) ?r^i:b-cmfc 0 

mpl35-164°C; ^-NMR (CDC1 3 , 200MHz) 6 2.92 (2HX2/3, d, J = 7.8Hz), 3.10-3.15 
(1H, ra), 3.40 (1HX2/3, d, J = 3. 8 Hz), 4.30-4.64 (1H, tn), 4.82 (1HX1/3, 
5 t, J = 4.0 Hz), 5.08 (1HX2/3, t, J = 3. 3 Hz), 6.00 (1HX2/3, br d, J = 8. 4 
Hz), 6.25 (1HX1/3, br d, J = 8. 4 Hz), 6.94-7.14 (3H, ra), 7.21-7.61 (8H, 
m); IR (KBr) 3301, 1636 cm' 1 ; Anal. Calcd for C 21 H 1V F 4 N0 2 S: C, 59.57; H, 4.05; 
N, 3.31. Found: C, 59.59; H, 4.15; N, 3.24. 

mu&w 1 2 

10 N- [2- (4-7;utP7x^) -2-t Kn*$/-1- [ [4- (h!J7;utP^f 
■ -7zc=-)V] -4- (MJ^/M-p^/i') *<^XT% F 

mum 1 (oa) -tmkKLTs bw*i. 32 g (95%) ^ttt#fc. 

15 mp 172-1741C; l H-NMR (CDC1 3 , 200MHz) 8 3.23 (1H, dd, J = 4. 8 Hz, 13.8 Hz), 
3.51 (1H, dd, J = 6. .2 Hz, 14.0 Hz), 6.01 (lH.ddd, J = 5. 2 Hz, 6.4 Hz, 7. 0 
Hz), 7.08 (2H, d, J = 8. 0 Hz), 7.14 (1H, br s), 7.21 (2H,- t, J = 8.6 Hz), 
. 7.47 (2H, d, J .= 8.0 Hz), 7.73 (2H, d, J = 8.4 Hz), 7.88 (2H, d, J = 8.4 
Hz), 7.98-8.10 (2H, m) ; IR (KBr) 3303, 1688, 1645 cm" 1 ; Anal. Calcd for 

20 C 24 H 16 F 7 N0 2 : C, 59.63; H, 3.34; N, 2.90. Found: C, 59.55; H, 3.58; N, 2.89. 
2) N- [2-(4-7/^P7x^) -2-tFo^v/-l- [ [4- ( VV 

u**f-)\A 7*-/v] *fvw] - A- ih9 7*'***f'M K 

m&Wl<D5) tmUKVX, |«*444mg (8 8%, (IRS, 2SR) 
ft/ (IRS, 2RS) ft=l/6) imAt^Xnttc 
25 rap 167-169°C; MHMR (CDC1 3 , 200MHz) 8 2.87 (1H, d, J = 4.4 Hz), 3.17 (2H, 
d, J = 7.6 Hz), 4.40-4.56 (1H, m), 4.86 (1HX6/7, t, J = 3.4 Hz), 5.10 (1H 
Xl/7, s), 6.43 (1H, d, J = 8. 8 Hz), 6.95-7.14 (2H, m), 7.22-7.32 (2H, m), 
7.43 (2H, d, J = 8.2 Hz), 7.59 (2H, d, J = 8.4 Hz), 7.67 (4H, s) ; IR (KBr) 
3426, 3335, 1645 cm" 1 ; Anal. Calcd for C^H^NO,: C, 59.39; H, 3.74; N, 2.89. 
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Found: C, 59.34; H, 3.961; N, 2.89. 
13 

[2- (4-7^B7*=^) "2-t Kndf^-1- [ [4- ( h !> 7 
/l^P^^) 7 ^5vkl ^>-X75 K 

5 1) 4-7^/WN- [2- (4-7/^0 7*^) -2-*«¥y-l- [ [4- (M) 

mmm 1 © 4 ) t ®mz t -c, s #j#> 1 . 1 e g (86%) *m t tr#fc c 

rap 120-121°C; 'H-NMR (CDC1 3 , 200MHz) 8 0.93 (3H, t, J = 7. 1 Hz), 1.26-1.46 

(2H, to), 1.53-1.70 (2H, m), 2.67 (2H, t, J = 7.6 Hz), 3.21 (1H, dd, J = 4. 6 
10 Hz, 13.8 Hz), 3.49 (1H, dd, J = 6. 4 Hz, 13.6 Hz), 6.02 (1H, ddd, J = 4. 8 

Hz, 6.4 Hz, 7. 4 Hz), 7.00-7.28 (7H, m), 7.45 (2H, d, J = 8.2 Hz), 7.69 (2H, 
. d, J = 8. 2 Hz), 7.97-8.08 (2H, m) ; IR (KBr) 3281, 1688, 1636 era" 1 ; Anal. Calcd 

for C 2 AsF 4 N0 2 : C, 68.78; H, 5.34; N, 2.97. Found: C, 68. 95; H, 5.43; N, 2.96. 

2) [2- (4-7^tB7ss^) -2-fc Kn*5/-1- [ [4- 

15 ( YD yjVUrxi / 7 1 * 5 K 

^J£^l©5) fcPWUKlLTx B^9 4 6mg (9 5% (IRS, 2SR) 

&/ (IRS; 2RS) #=4/3) fcfcft* L"C»fc. 

mp 138-158°C; 'H-NMR (CDC1 3 , 200MHz) 5 0.92 (3H, t, J =-7.1 Hz), 1,24-1.43. 
(2H, m), 1.50-1.67 (2H, m), 2.63 (2H, t, J = 7. 7 Hz), 2.90 (1HX4/7, d, J 

20 =3.4 Hz), 2.94 (1HX4/7, s), 3.13 (2HX3/7, d, J = 4.4 Hz), 3.88 (1HX4/7, 
d, J = 3. 8 Hz), 4.37 (1HX3/7, ddd, J = 2. 8 Hz, 7.0 Hz, 15.4 Hz), 4.52-4.67 
(1HX4/7, m), 4.82 (1HX3/7, t, J = 4.2 Hz), 5.06 (1HX4/7, t, J = 3. 5 Hz), 
6.14 (1HX4/7, d, J = 8. 2 Hz), 6.37 (1HX3/7, d, J = 8.6 Hz), 6.91-7.32 (6H, 
m), 7.35-7.59 (6H, m) ; IR (KBr) 3274, 1615 cm" 1 ; Anal. Calcd for C^hyyKV 

25 C, 68.49; H, 5.75; N, 2.96. Found: C, 68.35; H, 5.89; N, 3.04. 

N- [2- {A-yjvirny ^~>v) -2-tKP^-l- C [4- ( h 'J y/V^n^f- 
yV) 7x2^] tf-Asl tvyXfriS^t^ K 
1) N- [2- (4-7^tB7x-;l') -2-^y-l- C [4- (Ml7^B^ 
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7i-;i/] ff-jv] ^iv\ -2-1-7$ u^*/i/#dp-f-§ K 
&Jfcm©4) tra«tCLX, iftftl. 03g (7 7%) &il5t*iL-C#fc. 
mp 139-141XJ; l H-NMR (CDC1„ 200MHz) 6 3.26 (1H, dd, J = 4. 8 Hz, 14.0 Hz), 
3.54 (1H, dd, J = 6. 6 Hz, 13.4 Hz), 6.04-6.14 (1H, m), 7.11 (2H, d, J = 8. 2 
5 Hz), 7.17-7.28 (3H, m), 7.46 (2H, d, J = 8.0 Hz), 7.51-7.64 (2H, m), 7.80-7.97 
(4H, m), 8.01-8.11 (2H, m), 8.29 (1H, s) ; IR (KBr) 3293, 1694, 1645 cm" 1 ; 
Anal. Calcd for C 27 H 19 F 4 N0 2 : C, 69.67; H, 4.11; N, 3.01. Found:- C, 69.67; H, 
4.11; N, 3.01. 

2) N- [2- -2-h Kn^>-1- [ [4- (YV7;u^- 

10 ut^jv) 7i^V] * = J-)V\ -2-f7 $ W13 )V$5ry-% K 

•' &JS0!|1©5) hmWi^Xs g#Jt>0. 50g (1.0 0% (IRS, 2SR) 
W/ (IRS, 2RS) #=1/1) LTttfc. 

mp 148-150*0; l H-NMR (CDClj, 200MHz) 6 3.00 (1H,. d, J = 7.8 Hz), 3. 20 (1H, 
d, J = 7. 8 Hz) , 3. 38-3. 53 (0. 5H, m) , 3. 67-3. 77 (0. 5H, in), 4. 39-4. 55 (0. 5H, 
15 m), 4.59-4.75 (0. 5H, m), 4.85-4.93 (0. 5H, m), 5.14 (0. 5H, t, J = 3.0 Hz), 
6.28 (0.5H, brs), 6. 53 (0. 5H, br s), 6.94-7.13 (2H, m), 7.26-7.36 (2H, m), 
7.41-7.65 (7H, m) , 7.82-7.89 (3H, m), 8.04 (1H, d, J = 4. 4 Hz) ; IR (KBr) 
3351, 1640 cm" 1 ; Anal. Calcd for C 27 H 21 F 4 N0 2 : C, 69.37; H, 4.53; N, 3.00. Found: 
C, 68.51; H, 5.02; N, 2.67. 

20 $mm 15 

N- [2- U-7J\s*U7^~)\,) -2-fc [ [4- ( h D 7 )Viru *=f- 

l) N- [2- (4-7;i/ta7*=;v) -2-t^y-l- [ [4- (hy^^tn^ 

25 »104) tmmtlsT, B#J«&0. 8 9g (7 8%) *&&t LT#fe„ 
mp 169-170°C; 'H-NMR (CDC1 3 , 200MHz) 5 1.71 (6H, d, J = 2. 6 Hz), 1.81 (6H, 
d, J = 3.0 Hz), 2.04 (3H, br s), 3.08 (1H, dd, J = 5.2 Hz, 13.6 Hz), 3.34 
(1H, dd, J = 6.6 Hz, 14.0 Hz), 5.75-5.85 (1H, m), 6.49 (1H, br d, J = 7.6 
Hz), 7.07 (1H, d, J = 7.8 Hz), 7.11-7.23 (2H, m), 7.47 (2H, d, J = 8.0 Hz), 
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7.93-8.03 (2H, m) ; IR (KBr) 3347, 1682, 1632 cm" 1 ; Anal. Calcd for C^H^NO,: 

C, 68.49; H, 5.75; N, 2.96. Found: C, 68.41; H, 5.70; N, 2.93. 

2) N- [2- (4-7/^P7i=;t') -2-t [ [4- ( hJJ yfr* 

5 *tS^l©5) tra*fcUTs BW*4 8 8mg (9 7%, (IRS, 2SR) 
(IRS, 2RS) #=3/2) ^f^fVyr^t L-C#fc 0 
l H-NMR (CDC1„ 200MHz) 5 1.55-1.74 (12H, m), 1.97 (3H, br s), 2.63-3.06 (2H, 
m), 4.01 (1H, br t, J = 3.4 Hz), 4.09 (1HX2/5, ddd, J = 4. 0 Hz, 7.6 Hz, 
15.6 Hz), 4.33-4.47 (1HX3/5, m), 4.75 (1HX2/5, t, J = 8. 8 Hz), 4.91 (1H 
10 X3/5, t, J = 6.6 Hz), 5.48 (1HX3/5, d, J = 7.6 Hz), 5.76 (1HX2/5, d, J 
= 8.0 Hz), 6.94-7.13 (2H, m), 7.17-7.28 (2H, m), 7.30-7.40 (2H, m), 7.48-7.59 
(2H, m); IR (KBr) 3441, 3353, 1634 cm -1 ; Anal. Calcd for C^H^NO,,: C, 68.20; 
•. H, 6.15; N, 2.95. Found: C, 67.72; H, 6. 31-; N, 2.86. 



16 N- [2- (4-7;VtD7i^) -2-t Kp^>1- [ [4- (h V y^*v 

1) N- [2- (4-7/l/tP7x-/l/) -2-^y-l- [ [4- (hyy^*** 

%mmi(OA) tmm^^x, b#*o. 8 9 g (7 8%) -^^t^xm^ 



20 mp 147-1501C; 'H-NMR (CDC1 3 , 200MHz) 5 1.17 (9H, s), 3.08 (1H, dd, J = 5. 2 
Hz, 13.6 Hz), 3.35 (1H, dd, J = 6. 2 Hz, 14. 0 Hz) ,. 5. 74-5. 84 (1H, ni), 6.52 
(1H, br d, J = 6.6 Hz), 7.08 (2H, d, J = 7. 6 Hz), 7.12-7.24 (2H, m), 7.47 
(2H, d, J = 8.0 Hz), 7.94-8.04 (2H, ra) ; IR (KBr) 3391, 1682, 1634 cm -1 ; Anal. 
Calcd for C 2l H 2l F 4 N0 2 : C, 63.79; H, 5.35; N, 3.54. Found: C, 63.72; H, 5.21; 

26 N, 3.48. 

2) N- [2- (4-7Mo7x^) -2-fc Ftt^-l- [ [4- (YyyjVjr 
u}<?jV) y^)V\ x-f-jV] -2, 2-^Wn^y7$F 

H$i#!jl©5) t^^UT, |ftl^4 9 8mg (9 9%, (IRS, 2SR) 
ft/ (IRS, 2RS) ft=3/2) Zffi&tLXfttz. 



mmm 1 e 
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mp 97-99°C; 'H-NMR (CDC1 3> 200MHz) 8 1.00 (9H, s), 2.69-3.08 (2H, ra), 3.83 
(1H, br s), 4.13 (1HX2/5, ddd, J = 3. 6 Hz, 8.0 Hz, 15.8 Hz), 4.34-4.47 (1H 
X3/5, m), 4.76 (1HX2/5, t, J = 4.0 Hz), 4.92 (1HX3/5, t, J = 3.2 Hz), 
5.54 (1HX3/5, t, J = 7.0Hz), 5.83 (1HX2/5, m), 6.95-7.12 (2H, m), 7.17-7.25 
5 (2H, ra), 7.31-7.40 (2H, m), 7.47-7.59 (2H, m) ; IR (KBr) 3333, 1645 cm' 1 ; Anal. 
Calcd for C^F^: C, 63.47; H, 5.83; N, 3.52. Found: C, 63.33; H, 5.74; 
N, 3.50. 

mm* i7.. 

N- [2- (4-7/l'tn7i=/l') -2-fc Kn^ix-l- [ [4- (M)7;l/tn^f 
10 M tf-fr] -2, 3, 4-h V ^f;i"<yX7§ K 

1) N- [2- (A-yjVJru? -2-^y-i- [ [4- (M)7/^o^ 
7x.=-/U] tf-fls] -2, 3, 4-fMf^^T$ K 

mmmi<o4) tmrn^Lx, %mmo. 48 g (3 6%) «rn*tux#fc. 

mp 141-143°C; 'H-NMR (CDC1„ 200MHz) 5 2.08 (6H, s), 2.25 (3H, s), 3.14 (1H, 
15 dd, J = 7. 2 Hz, 14. 0 Hz), 3. 36 (1H, dd, J = 6. 2 Hz, 14. 0 Hz), 6. 07-6. 18 (1H, 
m), 6.37 (1H, br d, J = 8. 4 Hz), 6.80 (2H, s),. 7.18 (2H, t, J = 8.4 Hz), 
7.24-7.31 (2H, m) , ' 7. 50 (2H, d, J = 8. 0 Hz),. 8. 01-8. 11 (2H, m) ; IR (KBr) 
3237, 1694, 1634 cm- 1 ; Anal. Calcd for C 26 H 23 F 4 N0 2 : C, 68.26; H, 5.07; N, 3.06. 
Found: C, 68.23; H, 5.25; N, 2.91. 
20 2) N- [2- (4-7;l'tP7i-;l') -2-k [ [4- 

n^f-M y^;u] ptfvvO ^9vKl -2, 3, 4-MJ^f;WyX75 K 

mmmi<D5) tmm^hx, pAwazsmg 02% (irs, 2sr) 

ft/ (IRS, 2RS)#=1/10) ^T^JUyr^t LT#7cio 
• "H-NMR (CDC1 3 , 200MHz) 6 1.86 (6H, s), 2.22 (3H, s), 3.03 (1H, dd, J = 7. 3 
25 Hz, 13.9 Hz), 3.12 (1H, dd, J = 7. 6 Hz, 13.4 Hz), 3.15-3.28 (1H, m), 4.58 
(1H, ddd, J = 3.5 Hz, 7.8 Hz, 15.8 Hz), 4.70 (1H, br s), 6.01 (lH, br d, 
J = 9.2 Hz), 6.73 (2H, s), 6.94-7.13 (2H, m), 7.22-7.31 (2H, ra), 7.45 (2H, 
d, J = 8.4 Hz), 7.58 (2H, d, J = 8. 0 Hz); IR (KBr) 3268, 1620 cm" 1 ; Anal. 
Calcd for CAF^Oj,: C, 67.96; H, 5.48; N, 3.05. Found: C, 67.80; H, 5.74; 

77 



WO 02/059077 



PCT/JP02/00532 



N, 3.04. 

mmm 1 8 

2-7/^n-N- [2- (4-7Mu7x.=.M -2-t KPdfi/'-l- [ [4- (hJJ 
7^X1 /f-A) 7s.—)V\ xf-jV"] sOXTS. K 

5 1) 2-7/M-u-N- [2- (4-7;l'to7x^) -2-^-dry-l- [ [4- (h 
!)7/i/tn^f/i/) 7at=/u] *fyi/] ai^vi/) ^yX7 5 K 

mmmioA) tmm^x, i^i3 6mg 00%) ^^tvxmc a 

mp 109-lllt;; l H-NMR (CDC1 3 , 200MHz) 6 3.22 (1H, dd, J = 5. 2 Hz, 13.6 Hz), 
3.46 (1H, dd, J = 6. 2 Hz, 13.4 Hz), 5.98-6.11 (1H, m), 7.09-7.33 (6H, m), 
10 7.43-7.69 (4H, m), 7.97-8.11 (3H, m) ; IR (KBr) 3439, 1686, 1655 cm" 1 ; Anal. 
Calcd for C^eF^O,;: C, 63.74; H, 3.72; N, 3.23. Found: C, 63.56; H, 3.66; 
N, 3.40. 

2) 2-7/M-n-N- [2- (4-7^p7i-;V) -2-t Ka3fi/-.l- [ [4- 
(MJ7;utP^f;i/) 7i^] ^/W] K 

15 mmmi<D5) fcflttfcLT, iW3 6 7mg (6 8%, (IRS, 2SR) 
ft/ (IRS, 2RS) #=1/2) *&&bLXntz 0 
. mp 115-117°C; l H-NMR (CDC1 3> . 200MHz) 6 3.00-3.22 (3H, m), 4.42-4.58 (1H, 
m), 4.82 (1H, m), 6.92-7.60 (12H, m) ; IR (KBr) 3447, 3333, 1644 cm' 1 ; Anal. 
Calcd for C 23 H l8 F5N0 2 : 63.45; H, 4.17; N, 3.22. Found: C, 63.45; H, 4.22; N, 
'20 3. 15. 

4-t e r t-zff-A-N- [2- (A-7/U^rny^=.;V) -2-t Kn^-l- [ [4 

1) 4-t e r t-^/U-N- [2- (4-7;^n7i=;l/) -2~^y- 1 - [ [4 
25 - (hV7A*v*TA) 7^-)V\ *<?)V\ zi.f-)V\ ^y%r% F 

«0iJl<D4) MRIT> m^Jl. 06 g (7 8%) Zffi&bLXmtz. 0 
mp 58"C; 'H-NMR (CDC1 3 , 200MHz) 8 1.34 (9H, s), 3.21 (1H, dd, J = 5. 6 Hz, 
14.0 Hz), 3.48 (1H, dd, J = 6.6 Hz, 14.0 Hz), 6.03 (1H, ddd, J = 4.8 Hz, 
5.6 Hz, 6.6 Hz), 7.04-7.26 (5H, m), 7.41-7.50 (4H, m), 7.68-7.75 (2H, m), 
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7.97-8.08 (2H, m) ; IR (KBr) 3299, 1694 cm -1 ; Anal. Calcd for C 27 H 2S F 4 N0 2 • 0. 1H20: 
C, 68.52; H, 5.37;.N, 2.96. Found: C, 68.33; H, 5.22; N, 2.92. 
2) 4-t e r t-^f/hN- [2- (4-7AtB7i-*) -2-fc Kp^-I- 
C [4- (MJ7/M-npt?yuO y^?V\ *^>V\ ^)V\ /<^X75 K 
5 |»Jl£>5) iP#i-LT, BftftO. 50 g (9 7%, (IRS, 2SR) 
flc/ (IRS, 2RS) &=3/2) *T*^7r^fcUT#fc. 
^-MfR (CDC1 3 , 200MHz) 5 1.31 (9H, s), 2.90-2.95 (2HX3/5, m), 3.14 (2HX 
2/5, d, J = 7.4 Hz), 3.64 (1HX2/5, d, J = 3. 4 Hz), 3.83 (1HX3/5, d, J = 
3.4 Hz), 4.37 (2HX2/5, ddd, J = 3. 2 Hz, 7.2 Hz, 15.6 Hz), 4.53-4.68 (1H 
10 X3/5, m), 4.83 (1HX2/5, t, J = 4.0 Hz), 5.06 (1HX3/5, t, J = 6.6 Hz), 
6.13 (1HX3/5, d, J = 8. 2 Hz), 6.37 (1HX2/5, d, J = 8.4 Hz), 6.92-7.13 (2H, 
m), 7.21-7.32 (2H, m), 7.36-7.59 (8H, m) ; IR (KBr) 3301, 1620 cm" 1 ; Anal. 
Calcd for C 27 H 27 F 4 N0 2 -0. 2^0: C, 67.97; H, 5.79; N, 2.94. Found: C, 67.97; H, 
5.80; N, 2.89. 

15 mmm 2 0 

N- [2- (l-y/vfrn7^~A') -2-fc Kn^-i- [ [4- 

1) N- [2- (4-7;^B7x=;H -2-^-=^y-l- [ [4- (hJ)7/Vto^ 

20 mmmi<D4) tmmcLXs-ntmi. 24 g (8 8%) t t-cfcfc. 

mp 169°C; 'H-NMR (CDC1 3 , 200MHz) 5 3.24 (1H, dd, J = 4. 6 Hz, 14.0 Hz), 3.52 
(1H, dd, J = 6. 4 Hz, 14.0 Hz), 6.04 (1H, ddd, J = 4. 6 Hz, 5. 2 Hz, 6.4 Hz), 
7.07-7.25 (5H, m), 7.38-7.52 (5H, m), 7.58-7. 72 (4H, m), 7.86 (2H, d, J = 
8.8 Hz), 7.99-8.10 (2H, m) ; IR (KBr) 3291, 1688, 1645 cm" 1 ; Anal. Calcd for 
25 C 29 H 21 F 4 N0 2 : C, 70.87; H, 4.31; N, 2.85. Found: C, 70.89; H, 4.23; N, 2.86. 

2) N- [2- (4-7^tB7x-/U) -2-fc Ka^-l- [ [4- ( h V 7As* 
J3*9vi") ~7^^AA tT-jV] =^f-)V] -A-y^^/u^yXTX K 

»Jl©5) kfflftfcLT* n&3®0. 49g (96%, (IRS, 2 S R) 
#/ (IRS, 2RS) #=3/2) SrlNltLr#fc. 
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mp 178-185t; l H-NMR (CDC1 3 , 200MHz) 5 2.93-3.00 (2HX3/5, m), 3.17 (2HX 
2/5, d, J = 7.6 Hz), 3.36 (1HX2/5, d, J = 4.4 Hz), 3.63 (1HX3/5, d, J = 
3.2 Hz), 4.35-4.52 (1HX2/5, m), 4.55-4.71 (1HX3/5, m), 4.87 (1HX2/5, t, 
J = 3.9 Hz), 5. 11 (1HX3/5, t, J = 3.6 Hz), 6.17 (1HX3/5, d, J = 8.6 Hz), 
6 6.42 (1HX2/5, d, J = 8. 0 Hz), 6.95-7.13 (2H, m), 7.24-7.68 (15H, m) ; IR 
(KBr) 3304, 1634 cm" 1 ; Anal. Calcd for C^H^NO.,: C, 70.58; H, 4.70; N, 2.84.- 
Found: C, 70.53; H, 4.72; N, 2.72. 
HJSM 2 1 

N- [2- {4-7)V*u7^~;V) -2-fc Kn3ri/-.l- [ [4- (hi)7^n^f 

1) N- [2- {4-7}Vjru7^~;)s) -2-**V-l- [ [4- (h))7;Uj-ut 
7 * =7l/| f x-^jV] - 3 - fc° V i?yjJ/U7$$-y- * K 

mmm 1 <o a ) t mm^ lt, @ mm o . 1 4 g (6 2%) t i,xmtc 0 

tap 137-138°C; 'H-NMR (CDC1 3 , 200MHz) 8 3.23 (1H, dd, J = 5. 0 Hz, 13.8 Hz), 
15 3.49 (1H, dd, J = 6. 6 Hz, 14.0 Hz), 5.98-6.07 (1H, m), 7.06-7.26 (5H, m), 
7.37-7.43 (1H, m), 7.47 (2H, d, J = 8. 4 Hz), 7.98-8.11 (3H, m), 8.76 (1H, 
dd, J = 1.8 Hz, 4. 8 Hz), 9.00 (1H, dd, J = 0. 8 Hz, 2.2 Hz); IR (KBr) 3287, 
1694, 1661 cnf 1 ; Anal. Calcd for C^H 16 F 4 N 2 0 2 : C, 63.46; H, 3.87; N, 6.73. Found; 
C, 63. 19; H, 4.03; N, 6.68. 
20 2) N- [2- (4-7;^D7s^) -2-t Kn^riX-l- [ [4- (b])7^ 
n^^-zu) 7^-/V] tf-fr] ^fvv] -3-t°JJ iSyfr/utf*? $ K 

mi&mi<D5) trnmizi-r, nmmo. 43 g (86% (irs,-2sr) 

fo/ (IRS, 2RS) #=5/2) Zte&kLXmc. ' 
mp 160-165t; X H-NMR (CDC1 3 , 200MHz) 8 2.95 (2HX5/7, br s), 3.10 (1HX2/7, 
25 br s), 3.16 (2HX2/7, d, J = 7.0 Hz), 3.35 (1HX5/7, br s), 4.43-4.75 (1H, 
m), 4.86 (1HX2/7, br s), 5.10 (1HX5/7, br s), 6.25 (1HX5/7, br d, J = 
8. 6 Hz), 6.48 (1HX2/7, br d, J = 8. 8 Hz), 6.95-7.16 (2H, m), 7.21-7.62 (7H, 
m), 7.87-7.95 (1H, m), 8.66-8.80 (2H, m) ; IR (KBr) 3324, 3142, 1644 cm -1 ; 
Anal. Calcd for C^P^: C, 63.16; H, 4.34; N, 6.70. Found: C, 62.97; H, 
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4.24; N, 6.51. 

mmm 2 2 

N- (2- (4-7;^b7x=^) -2-fc Kn^-l- ( (4- (h V 7 /i^o ^ 

N- (2- (4-7^c7x^/V) -2-t ( (4- (fy7/^n^f 

yU) 7i^) -4-t KP^f h7t Kn-2H-t'7y-2- 

1) 1- (4-7;^D7 S ^) -l-^y-3- (4- (hJl7^B^^) 
10 71^) -2-7 , of^7?y«I (6 0 0mg, 1. 7 3 5 U t4-t 
Jfy-4H-fc'7y-2-*;l'Jl?yi (2 6 6mg, I. 9 05!)^) »N, N-v 5 
^f;^/l/A7 5 K (10ml) »l-xf/l-3- (3-^W$7^Pf 
• ,p) 5 K • fift£ (4 9 6 m g , 2. 5 9 5!) 1-fc KP 

x H-^^y h y xy-;v ( 3 9 6 m g , 2. 59^11 1 1 , s^td^ 

16 [5. 4. 0] -7-'7^T r -fe^ (0. 2 8ml, 1. 9059*^) &7JP*:T 

WHfcffittbfc. Rj&jftfc l.fc)©IBb)c8ftt (1 Om 1) i:* (1 0 0ml) *1®7L. 

( 5 0 m 1 X 2 ) T?ttai Ltc a fflttiftSr 1 JB£*»Wfctf- MJ •> ^tKW 

. *s «t xfmn±m*x°im u as*!*^ ^* ^ !7 a T'^rn^©* u fc„ a» 

20 dF-^y^feSltft^^-Cx N- (2- (4-7;Uto7x-;V) -2-^V-l- ( (4 

2-*M^t?F (5 7 0mg, 7 6%) £#7c„ 
mp 115-1161C 

IRv max^cnf 1 : 1661, 1620, 1597, 1510, 1412. 
25 Anal. Calcd for C 22 H l5 F 4 N0 4 • 0. 1H 2 0: C, 60.72; H, 3.52; N, 3.22 
Found: C, 60.60; H, 3.55; N, 3.24. 

J H-NMR (CDC1 3 ) 5 : 3.23 (1H, dd, J = 14.0, 5.2 Hz), 3.43 (1H, dd, J = 14.0, 
5.2 Hz), 5.93 (1H, q, J = 6. 4 Hz), 6.44 (1H, dd, J = 5. 8, 2. 6 Hz), 7.07 (2H, 
d, J = 8.0 Hz), 7.10-7.26 (2H, ra), 7.48 (2H, d, J = 8. 0 Hz), 7.59 (1H, d, 
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J = 7.4 Hz), 7.77 (1H, d, J = 6. 0 Hz), 7.92-8.06 (2H, m). 
2) N- (2- (4-7;ktn7 z^-jV) -2-^y-l- ( (4- (MJ7/^p^ 
f-M 7aL~jV) t^/V) sif-jU) -4-^-^y-4H-t°7^-2-^/^^^ K (4 
OOmg, 0. 9 2?!)*;V) <D??/—/U (3 0ml) fflfcXcWfar^tfl' (I 
5 I) (2 3 2mg, 1. 8 55y^) SrJP^ M^3 0^«»Lfc. KJtStttC 
fctitT, *jmb*«7JlW-h9!7A (70mg, 1. 85^!)^) SrJPx., ltM 
Lfc. Rl&WiZ 1 (30ml) mm**-* ( 5 0 m 1 X 2 ) 

T'tttfl tfc 0 ttffi$&7M3 «fc T>*^P^fckT*^ L, *fcicl*8feT v' t&T'&m 

. LT S N- (2- (4-7/k^-d 7a:^yuy -2-t Kp=^^-1- ( (4- ( hV 7fr* 

F ( (IRS, 2SR)#; (I RS, 2RS) *=3:2; 1 3 9mg, 35%) 

15 IRv raax^cm' 1 : 1659, 1607, 1512, 1416. 

Anal. Calcd for ^H^NQt • 0. 1H 2 0: C, 60.44; H, 3.97; N, 3.20 
Found: C, 61.24; H, 3.93; N, 3. 03. ■ 

• l H-NMR (CDCl^o.: 2.60-2.82 (1H, m), 2.90-2.96 (1H, m), 3.04-3. 20 (1H, m), 
4.40-4.70 (1H, m), 4.78-4.84 (2/5H, m), 5.02-5.10 (3/5H, m), 6.36-6.42 (1H, 
20 m), 6.70-7.80 (11H, m). 

SfclRll$fcratt©:77*^ay*£fcTMU N- (2- (4-7;Utn7s 
-2-tKo*5/-l- ( (4- (Ml y;U^-a/fr/U) 7 ^-/V) /^-/U) zr. 
<?;u) -4-t KD^i/f h7t Ko-2H-t7^-2-A/i'm5 K ( (IRS, 
2SR) ft: (IRS, 2RS) fls= 7 : 3, 1 3 9mg, 35%) *7^77 
25 * t LT#fc. 

IRv max^cm" 1 : 1645, 1510. 

Anal. Calcd for Cjyy©,,: C, 59.86; H, 5.25; N, 3.17 
Found: C, 60.02; H, 5.01; N, 3.04. 

l H-NMR (CDC1,) 5 : 1.70-2.00 (3H, m), 2.70-3.40 (3H, m), 3.70-4.60 (4H, m), 

82 



WO 02/059077 



PCT/JP02/00532 



4.68-4.78 (0.3H, ra), 4.92-5.04 (0. 7H, ra), 6.00 (0. 3H, d, J = 4.8 Hz), 6.05 
(0.7H, d, J = 4.6 Hz), 4.58-6.70 (0. 7H, m), 6.76-6.90 (0. 3H, m), 6.95-7.60 
(8H, m). 
MMW2 3 

5 4-7/V*ci-N- [2- (4-7/VtP7x^) -2-fc Kc^>-1- [ [4- (hV 

1) 4-7^n-N- [2- (4-7^P7j-=/1') -2-^y-l- [ [4- (h 
!) 7 ;\<* u y ^/w) 7 * - A-] ^ fvt--] ^f" y ^7 5 K 

2- (4-7/Vto7i^) -2-^y-l- C [4- (M)7;utn^f/i') 7 
10 ^ z^fiVT % > • ■ 0 g ( 2 . 885!) ^) ©N, N~ 

'^f^*M75 Fl Oin l#^t4-7;^n^yf y^;u*-;V7 d J) KO. 
84 g (4. 3 2 3:1)*^) fcl, 8-^TU*tr^i3 [5. 4. 0] -7-7^7 
-feV 1 . 3ml (8. 6 4 5 y fciH* 4 m tfc„ KJ&ttfcBW^/l' 

15 utffT*ii/fc. a«#tiai^-^t^fe»iftttiw»i. 02g 

(7 6%)-«r*£*ibT#fc. 
mp 209-210^; l H-NMR (CDC1 3 , 200MHz) 8 2.96 (1H, .dd, J =6.6 Hz, 14.0 Hz), 
3.20 (1H, dd, J =5. 6 Hz, 14.6 Hz), 5.05-5.18 (1H, m), 5.62 (1H, br d, J =6.4 
Hz), 7.00 (2H, t, J =8.6 Hz), 7.04-7.20 (4H, m), 7.45 (2H, d, J =8. 0 Hz), 
20 7. 65-7.72 (2H, m), 7.77-7.84 (2H, m) ; IR (KBr) 3229, 1676, 1595 cm" 1 ; Anal. 
• Calcd for (yyfgNQjS:' C, 56.29; H, 3.44; N, 2.98. Found: C, 56.15; H, 3.46; 
N, 3.26. 

2) 4-7^p-N- [2- (4-7^o7rc=/U) -2-b Kn3r^-1- [ [4- 
25 4-7A^*P-N- [2- (4-7;l/tP7s^) - 2-^ y- 1 - [ [4- 

/M-p^/v-) 7*.~j\A ^fvv] ^yfy^/n^yr? Ko. 5 g (1. 

0 7 5 IJ 0^/^5ml ^fc*#T^**fl:* Ml «7 A 4 5 m 

g (1. 195y*/v) SrJnx.l^»t7t 0 RjiS»«fclNtt«SrJp^fc« 
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feO. 45 g (8 9% »4flc©l/3il&#0 SrlSi6i:LT#fco 
mp 141-1611C; 'H-NMR (CDC1 3 , 200MHz) 5 2.30 (3/4H, d, J =3.4 Hz), 2.52-2.79 
5 (6/4H, m), 3.13 (3/4H, dd, J =7.0 Hz, 14.0 Hz), 3.59 (1H, ddd, J =3.6 Hz, 
7.4 Hz, 15.8 Hz), 4.75-4.83 (7/4H, m), 5. 08-5; 13 (1/4H, m), 6.83-7.00 (4H, 
nO, 7.04-7.22 (4H, m), 7.29-7.49 (4H, m) ; IR (KBr) 3482, 3293 cm" 1 

1, 1-^fMf/MlRS, 2RS) -2-(4-7/l'ta7x^)-2-tK 
10 n^rv'-l- ( (4- (MJ^i^n^Tvl/) 7 ^?-/l>j}/W<?- 
V 

1) 4' Vv^-J V (5 7. 8 g. ( 0. 3 0 7^) J ' — 
/Klml) (Ofim&^JV (3 0 Oml) WMi&Mflcr \- V V* (24. 5g, 
6 0%»tt, 0. 6 3 *•/>)■ Sr^L-foJqxfc. {CASH'S ©T% zK#U * 

15 ©fcgfiT? 2 R#Rg$# Lfc 0 KJfcftfc 6 ^i&^^AD^.^ U * ( 3 0 0 m 

g|ixf/k=5 0: 1-5:1) tfHIISU 3- (4-7;Vtn7i^V) -3-^ 
y^ntf^Ra^vl' (7 1. 2 g, 8 9%) &#fc 0 

20 IRv max^cm" 1 : 1744, 1696, 1431, 1325, 1202, 1132, 1069, 1017, 853. 

'H-NMR (CDCl^S: 1.28 (3H X 0.62, t, J = 7.8 Hz), 1.37 (3H X 0.38,- t, J 
= 7.8 Hz), 4.04 (2H X 0.62, s), 4.25 (2H X 0.62, q, J = 7, 8 Hz), 4.31 (2H 
X 0.38, q, J = 7.8 Hz), 5.75 (1H X 0.38, s), 7.28 (1H X 0.62, s), 7.70 
(2H X 0.38, d, J = 8.0 Hz), 7.78 (2H X 0.62, d, J = 8. 0 Hz), 7.90 (2H 

25 X 0.38, d, J = 8.0 Hz), 8.08 (2H X 0.62, d, J = 8. 0 Hz). 

2) 3- (4-7;^o7x^) -3-**y7°v ttl/Qai'f-A' (3 4. 7g, 
115.5 5 <DT*te h-hD* (3 0 0ml) ffit£\ZL 4 - b 3) / 

Affv =■ K (2 7. 6g, 115. 55 V^M teXTfmkj) V (3 

i . 9 g, 231 $ £jq*. % mrn^x mr$nwvK. 0 (id 
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T-«U Bffife*^ (5 0 0ml x 2) -ettftLfc, ttW^Sr**5 iWISSrfafi 

-2- ( (4- (MJ7^tP^f/H 7x^) pt^/V) /Qt't^xf^ (3 
6 lg, 7 6%) &#7t 0 
mp 56-57°C 

IRv max^cm' 1 : 1738, 1688, 1618, 1599, 1508. 
Anal. Calcd for C 19 H l6 F 4 0 3 : C, 61.96; H, 4.38 
Found: C, 61.90; H, 4.43. 
10 'H-NMR (CDC1 3 ) 8 : 1.16 (3H, t, J = 6.8 Hz), 3.38 (2H, d, J = 7.6 Hz), 4.14 
(2'H, q, J = 6.8 Hz), 4.58 (1H, t, J = 7. 6 Hz), 7.04-7.20 (2H, m), 7.35 (2H, 
d, J = 8.0 Hz), 7.52 (2H, d, J = 8. 0 Hz), 7.92-8.08 (2H, m). 

3) 3- (4-7/l'tP7x^) -3-^-=¥y-2- ( (4- (MJ^^P^^/V-) 
•7x.=.}V) *=?/V) 7oft^xf;U(6g, 16. 3 5!)^) (D*$J—)V 

15 (10 0ml) h y ^ (6 4 Omg; 16. 95 

y^) ^jpx., 2 0^jt#tfc o i mfetm (5 0mi) mm. 
x-j-jv (i o om i x 2) T«ttWL#: 0 mmm^^^mm-m^^m^u m- 
tksssi^ v v Ax^jtm^jEW* ufc 0 nmm * %/ v * ? A 9 a v b ^ 

77^- ^-9-i/:B»^^=4.: 1) "T»f»«U (2RS, 3SR) -3- 
20 (4-7;^P7i^) -3-fc Fa^^-2- ( (4- ( h ]) 7y^n tftV) 7^ 

■ / 7p y^-y^s.fA^ ( 5 . l g , 8 4%) t LT#fc 0 

. IRv max^cm 1 : 1728, 1607, 1510. 

Anal. Calcd for C 19 Hi 8 F 4 0 3 : C, 61.62; H, 4.90 
Found: C, 61.52; H, 4.88. 
25 'H-NMR (CDCL,)6: 0.99 (3H, t, J = 7.4 Hz), 2.70-3.10 (3H, m), 3.13 (1H, d, 
J = 6.2 Hz), 3.99 (2H, q, J = 7. 4 Hz), 4.76-4.86 (1H, m), 6.98-7.16 (2H, 
m), 7.20-7.40 (4H, m), 7.52 (2H, d, J = 8. 0 Hz). 

4) (2RS, 3 SR) -3- (4-7;^P7i^) -3-fc Kp^-2- ( (4 
- (M)7^tP^f;U) y^=-/U) t^f-jV) 7p ^tVlfif ^ (4. 8 5g, 
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13. i^y*/v) (D*$;-)\> (2 0mi) ■wmziwL%jmfci-Yy t7^m 
* ( 1 3 . imi, i3. i?y ^apxs aire 6 mmmn tfc 

«BE9*« % 1 m^it^ (50ml) Tf*RU IWfc^/W ( 1 0 Om 1 X 2) X* 

5 «BES*U ^ixf;U-^HV^bSg|$tt, (2RS, 3SR) -3- 
(4-7/Vto7x=^) -3-t ( (4- (h-!J7/l'tP^7 t ^) 7* 

^/U) 7*Ptf*-J4ll (3. 8g, 8 4%) Sr#fc. 

mp 136-139*0; 'H-NMR (CDC1 3 , 200M Hz) 6 2.75 (1H, dd, J = 5. 8 Hz, 13.4 Hz), 
2.95 (1H, dd, J = 9.2 Hz, 13.2 Hz), 3.08 (2H, d, J = 8.0 Hz), 4.82 (1H, d, 
10 J = 7.0 Hz), 7.08 (2H, t, J = 8. 8 Hz), 7.22 (2H, d, J = 8. 0 Hz), 7.34 (2H, 
" dd, J = 5.3 Hz, 8.8 Hz); IR (KBr)3351, 3500-2400, 1713cm"h Anal. Calcd for 

C l7 H 14 F 4 0 3 : C, 59.65; H, 4. 12. Found: C, 59.52; H, 4.17. 
. 5) (2RS/ 3SR) -3- (4-7/^Q7x^/V) -3-t ( (4 

- (M)7/vtn^f;H y^=-M **f-flS) ^u-\SHrl^t (3. 7 5 g, 11. 
15 0 ?!)^) <5fh7fcKP77V(70ml) ^^7*^*^*1)^7^ 
K (2. 6ml , 12. 1 5 V^M &&XfihV^^T$y (2. 30ml, 1 

6. 4 5!)^) *%u^x 3#fmmmm\->tz a ejs«tk uoomu 

• . u Sfflft^^ (2 o om.l x 2) T-ttttlLfc 0 tttfi#;HW£ifc*a?*J£U 

20 77>f- (^*^:B^ft^^=2 : 1-1 : D tigU BBSb^/k-'^ 
f-^>6,|flSift$*r % (4RS, 5RS)-5-(4-7;l'*a7a:=/l')-4-((4 

-o> y 7^^^) 7*=/w) -x, 3-**-9-yy &y-2-*y (3. 

2 8 g, 8 8%) £#7C 0 
mp 83-84°C 

25 IRv max^cnf 1 : 1755, 1609, 1514, 1420, 1387. 

Anal. Calcd for C 17 H, 3 F 4 N0 2 : C, 60.18; H, 3.86; N, 4.13 
Found: C, 60.08; H, 3.56; N, 4.10. 

l H-NMR (CDC1 3 )6: 2.90-3.16 (2H, m), 3.95 (1H, dd, J = 12.8,. 6.2 Hz), 5.19 
(1H, d, J = 6. 2 Hz), 5.73 (1H, brs), 7.00-7.12 (2H, m), 7.12-7.40 (4H, m), 
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7.60 (2H, d, J = 8.0 Hz). 

6) (4RS, 5RS) -5- (4-7^7*=^) -4- ( (4- {H)7^* 

n*rM t^M -l, a-ttWyw^-** (3. i9g, 9. 

4 1^y*/W) aT-th^W* (3 0ml) »^-t-^K2. 4 
5 6g, 11. 2 9 0*7V) JSi^-^^T?^ t°y ^ (1 1 4mg, 0. 

9 4 5 v *tiaz.xgmx*immmwLit 0 mm** doomi) -eft*? 

U H«cc^ (1 0 Oml X2) -e&fflbfc. ttHi«*IWi*lS*t«#u & 

(4RS, 5RS) -5- (4-7/^P7i=;H -2-^"*y-4- ( (4- ( M) 7 
10 /^ta^^/V) -1, 3-*^yy^>'-8-*A'#^»l. 1 

- . -5?* f-^f-M ( 3 . 8 4 g , 9 3%). 

mp 126-127^ 
.. IRv max^cm' 1 : 1817, 1724, 1514, 1325. 

Anal. Calcd for C 22 H 21 F 4 N0<; C, 60.14; H, 4.82; N, 3. 19 • 
16 Found: C, 60.05; H, 5.12; N, 3.11. 

MHttR (CDC1 3 )5: 1.58 (9H, s), 3.01 (1H, dd, J= 13.2, 9.8 Hz), 3.51 (1H, 
... , dd, J = 13.2, 3.6 Hz), 4.26-4.38 (1H, m); 5.13 (1H, d, J = 2. 6 Hz), 6.80-7.04 
(4H, tn), 7.3.8 (2H, d, J = 8.0 Hz), 7.65 (2H, d, J = 8. 0 Hz). 
7) (4RS, 5RS) -5- (4-7;^P7x^) -2-tf-<*y-4- ( (4- 
20 ( t> ]) y/U*v / ^JU) 7^-)V) * -1,3 V i?y- 3 

mi, l-Pt^fr^*' (3. 7g, 8. 4 25!)^) ©^/-/l' (2 0m 

i) mm^mt-rvv *a (o. 40 g , 10. io%y*A') 

omi) ««***Ts ®«\^iNx.tz B sjsmtrifemmm. immm d 5 

m 1 ) *S.fctf* (100ml) TMWIU B»*^ (1 0 Om 1 X 2) tiltit 

»»U^^^-^^^* 5, feSI6*$*Xs«llftS'g*(2. 24 g, 6 4%) 
rap 95-96t 
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IRv max^cm" 1 : 1688, 1510. 

Anal. Calcd for (yyF^: C, 61.01; H, 5.61; N, 3.39 
Found: C, 60.92; H, 5.55; N, 3.28. 

'H-NMR (CDC1 3 ) 5 : 1.31 (9H, s), 2.80-3. 10 (3H, m), 3.80-4.02 (1H, m), 4.62-4.80 
5 (2H, m), 6.96-7.10 (2H, m), 7.22-7.40 (4H, m), 7.55 (2H, d, J = 8.2 Hz). 

mm 2 5 

2- {^f-frtti/) -N- ( (IRS, 2RS)-2- (4-7^tB7xS^) -2- 
b Kn^V-l- ( (4- (h!)7;^o^f/W 7*5/1') tf-jv) ^f-/u) -1- 

10 1) 1- (4-7/UtP7i=/H -l-^y-3- (4- (H)7/VtP^f/l^) 
7*^) -2-7u\fj\'T% VW&M. (6 0 Omg,. 1 . 73531^1') 2-=c 
f-j^^y-l-i-y^U^/V^m. (4 1 lmg, 1. 9 05!)^/V) CON, N 
-^f/^A7 5 K (10ml) »«tl-x^3- (S-^W^yT" 
nfcVW) $Atf&<{-% K (4 9 6mg, 2. 5 9$U^) £ 1-fc K-tf 

15 ^>-lH-<^/MJ7/-/V (3 9 6mg, 2. 5 9^^) tl, 8-5?T 
.•f\Z*S#n [5. 4. 0] (0. 28ml, 1. 9 0U*/V) 

. *P£Ti&«#.Lfc 0 EJfctffc 1 «JlttBft*»R ( 1 O m 1 .) - i 7k (10 0ml) 
£JP;L, Wm^^ (5 Om 1 x 2) "Cttffl Lfc 0 Jfetti&£ 1 SteWMst 1 h V V 

20 @^^^-^=¥f-^^feB : ^$*"C, 2- (aTTl'tf-*^) -N- (2- (4-7 
A-jj-n7*^) -2-^-^y-l- ( (4- (hV7^x3/^M 7xx/i/) 
/W) -l-^-7^W^^drf-5 F (6 7 Omg, 7 6%) &#fc 0 

rap 188-189^ 

IRv max^cm' 1 : 1688, 1634, 1597, 1508, 1325. 
25 Anal. Calcd for C^F^O,: C, 68.36; H, 4.55.; N, 2.75 
Found: C, 68.25; H, 4.58; N, 2.76. 

'H-NMR (CDClj) 5 : 1, 24 (3H, t, J = 7.0 Hz), 3.20 (1H, dd, J = 14.0, 6.4 Hz), 
3.46 (1H, dd, J = 14.0, 6.4 Hz), 4.13 (2H, q, J = 7. 0 Hz), 6.23 (1H, q, J 
= 6.6 Hz), 6.96 (1H, d, J = 8. 4 Hz), 7.10-7.56 (9H, m), 7.60-7.80 (2H, m), 
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7.85 (1H, d, J = 9.0 Hz), 8.04-8.18 (2H, m). 

2) 2- C^fvl'^afv') -N- (2- (4-7^P7^^/V) -2-^y-l- ( (4 

U* (400mg, 0. 7 9^V*M ©W/^ (3 0ml) Mjlftvy 
5 #V(II) (I9 8mg, 1. 5 7 5!)^) ZMz., itt'3 0^WLfc o 
Rf&«(C7k^T^^*«?^l>y (3 Omg, 0. 795!)^) &Aq*. s 
1 Bftfflttl* Lfc. 1 jftEttHI (30ml) left* % Rffcx^A/ (50ml 

X2) Tttmtfco ttW^%7Kfe«tU { IS»«*T^U il7fc«{t^^i/^A 

10 >-:gf^^=2 : 1-1 : 1) U Slif^-Aaffy^f,^^ 

i£T, (2 2 7mg, 5 7%) £#7t 0 

mp 186-187^ 

IRv max^cm- 1 : 1639, 1512, 1242, 1165. 

Anal. Calcd for C 29 H K F 4 N0,: C, 68.09; H, 4.93; N, 2.74 

15 Found: C, 68.04; H, 4.79; N, 2.85. 

l H-NMR (CDC1 3 ) 5 : 1.37 (3H, t, 6.8 Hz), 2.84-3.28 (2ft • m), 3.34 (1H, d, J 
= 3.8 Hz), 4.08^4:26 (2H, m) , ' 4. 60-4. 84 (2H, m), 6.15 (1H, d, J = 8.6 Hz), 
6.96-7.16 (3H, m), 7. 20-7. 50 ' (7H, m), 7.58 (2H, d, J = 8.4 Hz), 7.76 (2H, 
dd, J = 18. 2, 9.2 Hz). 

20 MWM 2 6 

N- ( (IRS, 2RS) -2- (4-7;VtP7x=;l') -2-fc Kn=5fi/-1- ( (4 

- (hl)y Ji<*u*^)i) y*-;u) *=5-)V) ^/u) -i-i-y^uy^j/u^-t 
5 K 

1) 1, l-^fA'XfA' (IRS, 2RS) -2- U-7fr*U7aL~)V) - 
25 2-t Kn*f-1- ( (4- (hVy/^u^^/U) y*L^U) s.^)ViJ/U 
^/-b (2. lg, 5. 0 85;y^V) (D^f/sU (25ml) »C2 0% 
ifrft**** / -/HSJfe (25ml) ^JnxT 1 WMWMm bfc D E0£$£^JE 
^SlJ^^f/l'X^f/I't^UXv (IRS, 2RS) -1- (4-7 
jvfrny -l-t (4- (HJ7;^p^^) y^~;v) - 
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\?>vT 5 ^mmm a. 7 g , 9 6%) 

mp 166-167°C 

IRv max^cra" 1 : 1605, 1514, 1497. 

Anal. Calcd for C 16 H 16 C1F 4 N0: C, 54.11; H, 4.71; N, 3.94 
5 Found: C, 54.10; H, 4.62; N, 3.83. 

'H-NMR (CD 3 0D)S: 2.98 (2H, d, J =7.4 Hz), 3.60-3.78 (1H, m), 4.63 (1H, d, 

J = 6. 2 Hz), 7.04-7.16 (2H, m), 7.36-7.50 (4H, m), 7.61 (2H, d, J = 8. 4 Hz). 

2) (IRS, 2RS) -1- (4-7/I^B7*^) -l-tKu^-3- (4- 
( h y 7 JV^-V * f-M y^~M -2-7*o tVVT 5 ( 1 5 0 m g , 0 . 
10 4 3 5 O&Ser-f'fl' (5ml)»«l:i-t7 WA^oJ) K (9 7mg, 

o. 6 45U^7^) *3<tT/^fnSW7k (5ml) SrJq^.-caaB.-c^aH^Ufc. R 

JS&ttiTk (50ml) U mt^f-^ ( 5 0 m 1 X 2) -CtttfJ L1t e tttWK 

!J*W7A^P^b^7^ (^f-^ :fi^K^^=4 : 1-1 : 1) 
15 ttRUi^^-^t^^fi^^^^ 1 4 5mg, 7 2%) 

; mp 134-135°C 

IRv max^cnf 1 : 1634,. 1510. 

Anal. Calcd for C^F^: C, 69.37; H, 4.53; N, 3.00 
20 Found: C, 69.08; H, 4.80; N, 3.01. 

l H-NMR (CDCg 5: 3.18-3.30 (3H, m), 4.54-4.72 (1H, m), 4.92 (1H, brs), 6.20 
(1H, d, J = 8.8 Hz), 6.96-7.14 (2H, m), 7.16-7.70 (11H, m), 7.78-7.90 (2H, 
m). 

^&#J2 7 

25 N- ( (IRS, 2RS) -2- (4-7^n7*^) -2-tKP^-l- ( (4 
- (MJ^/Ktn^^vv) ?^~/u) ^TM -4- (hV7^n^f-M 

(IRS, 2RS) -1- (4-7;^n7x^/l/) -1-t (4- (h 

y7Jls*n*<?M y*-)V) -2--fv\?)VT%vW®M. (1 5 Omg, 0. 4 3 
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§ y^/O ©jBfcscT-A/ (5ml) ft8fc\z4- h V 7 jvirv^y^ 4 frt pDFO 
6mg, 0. 6 45!)*^) SSitrttSlSW* (5ml) *M^XW&Xll&%LW$ 
tfCo RJSJK** (50ml) T?#3R U B»^^ ( 5 0 m 1 X 2 ) Tttffl Lfc 0 

5 ft^?* - (^f-^:^^/W=4 : 1) T*» 

«u i»^A^^f-^b?nsa4*"t, mm^m a 2 9m g , 62%) 

mp 162-163<C 

IRv max^cm" 1 : 1653, 1508, 1329. 
10 Anal. Calcd for Cjj 4 H 18 F 7 N0 2 : C, 59.39; H, 3.74; N, 2.89 
Found: C, 59. 20; H, 4.01,\ N, 2. 91. 

l H-NMR (CDC1 3 ) S : .3. 18-3. 30 (3H, m), 4. 54-4. 72 (1H, m) , 4.92 (1H, brs), 6.20 
(1H, d, J = 8.8 Hz), 6.96-7.14 (2H, m), 7. 16-7. 70 (11H, m), 7. 78-7.90 (2H, 
• m). 

i6 mmm 2 8 

1, l-^f^xf/l/ (IRS, 2SR)-2- (4-7;^n7x^) -2-tF 
o^rV-l- ( (4- {.yyyfrjrutf-jv) y^—M ^=f-;v) ^jufi/w<?t — 
h 

1) 3- (4-7/^P7i-;l') -3-^y-2- ( (4- (hJJ^y^P^^U) 
20 yzL—jV) }=f->V) 7'nt , ty|xf/l/ (2 0. 8g, 5 6. 5^^) <D* ? 

(5 o omi) Wifofcrnk-rytfy (i D (1 4. 2 g, 1 1 3 5 ])*M 

^apx, M-e3o^a#Lfc. Bjsm&xxff* (4. 

28g, 113$y 2 O^WUfc 1 MimM (300 

ml) mk^f-fr (5 0 0ml X 2) Lfc 0 ttfflttSrTKfeAVfiSl 

W7A^Bv(>^77-f- (^D-^:»*^^=4 : 1) T?*fgS»U (2R 
S, 3RS) -3- {4-y )^U7 ^->V) -3-t Kndf-V-2- ( (4- ( Ml y )\> 
j!rutf-/V) 7*.~)V) t?-;U) 7"Plftyixf^ (11. lg, 5 3%) fcfc 
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IRv max^cnf 1 : 1726, 1618, 1607, 1510. 
Anal. Calcd for (WW C, 61.62; H, 4.90 
Found: C, 61.62; H, 5.06. 

'H-NMR (CDC1 3 )5: 0.91 (3H, t, J = 7.0 Hz), 2.88-3.10 (4H, m), 3.88 (2H, q, 
5 J = 7.0 Hz), 4.98-5.06 (1H, m), 6.96-7.12 (2H, m), 7.20 (2H, d, J =8.0 Hz), 
7.30-7.44 (2H, m), 7.49 (2H, d, J = 8.0 Hz). 

2) ( 2 R S, 8RS) -3- (4-7^07*=^) -3-t Kb^2- ( (4 

- (MJ7^o^^W) 7x^;V) tf-JV) 7"PttySif^ (11. Og, 
2 9. 7 5 U *;v) ©^;-/K90ml) jSttfc 1 JfifeMWIs-f h V V AtK^ 

10 1 (59. 6ml, 59. 6 5; ]} * JPtU IK 6 ftlKfflfctt Ufc. £JS$C& 

»ES*«L lMt (10 0ml) T*RU IW^^'A' (2 0 0m IX 2) 

. HiffigiU lttJ^-^^^^oSfel^t, (2RS, 3RS)-3- 
(4-7/^D7x^) -3-t ( (4- (M)7/^O^f^) 7* 

15 =,W) ^^W) :/at°;fr^ (8. 6g, 8 5%) &#fc Q 
mp 111-1121C 

IRv max^cm 1 : 1713, 1607, 1512. 
Anal. Calcd for C 17 H l4 0,F 4 : C, 59.65; H, 4.12 
Found: C, 59.65; H, 4.07. 
20 Mi-NMR (CDC1,) 5 : 2. 08 (1H, s), 2. 94-3. 20 (3H, m), 5. 04-5. 10 (1H, m), 6. 98-7. 12 
(2H, m), 7.18 (2H, d, J = 8..0 Hz), 7.30-7.42 (2H, m), 7.48 (2H, d, J = 8. 0 
Hz). 

3) (2RS, 3RS) -3- (4-7^a7x^) -3-t Kp*V-2- ( (4 

- (f!)7^P^f^) 7*~M **f-)V) yvVX^m (4. 3 0g, 12. 
25 6 5!)^) iDThyK Fn7?y (8 0ml) »v?7x=;^jjx!l;vry 

K (3. 0ml, 13. 8^V^M t5^bV^^T^> (2. 6 3ml, 1 
8 . 8 5!) *A-) 4 RtfflftlilMtfflE tfc. (300ml) T« 

U IWIa:^ (2 0 Om 1 X 2) T'ttffl Lfc 0 $ffl$£&ft&!£*Tife}t U & 
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y74— (^f-y : S»at^= 2 : 1-1 : 1) T?»»U BBft*^-^# 
f-^6>S^*$*X^ (4RS, 5SR)-5-(4-7;Vtn7i^)-4-((4 
-(MJ ^l^O^/V) 7i=/V) v > ^-2-^->' (3. 

5 5 g , 8 3%) £#fc 0 
5 mp 154-155*C 

IRv max^cnf 1 : 1755, 1611, 1514, 1235. 

Anal. Calcd for C 1T H 13 F 4 N0 2 : C, 60.18; H, 3.86; N, 4.13 

Found: C, 60.20; H, 3.80; N, 4.21. 

l H-NMR (CDC1 3 ) 8 : 2.20-2.44 (2H, m), 4.26 (1H, q, J = 8.0 Hz), 5.25 (1H, brs), 
10 5.79 (1H, d, J = 8.0 Hz), 7.06-7.20 (4H, m), 7.28-7.40 (2H, ra), 7.54 (2H, 
d, J = 8.0 Hz). 

4) (4RS, 5 SR) -5- (4-7/^n7x^) -4- ( (4- ( MJ 7 iVir 

7i-/v) t^tv) -l, (3. 5 0g, l 

. 0. 3 2 5 U^) ©T"fch=fr»/K3 Oml)miCZJitt^-t-^yU(2. 
15 7 0 g, 12. 3 9 5 U^) *S«fc #4-vM5vUT5y WW (1 2 6m g, 
1 . 035P Srjto^TM-e 1 P#IH«#Lfc. gj&ttfcjfc (10 0ml) "C 
• *R U iS^f^ ( 1 0 0 m 1 X 2 ) fttffl Lfc. tttli^^l&fP^S7K-C»gfe^ U 

^SKBh? ^ V !7 A U =fvw * . 

X, (4RS, 5SR) -5- (4-7/^071^) ( (4- (h 

20 Il7;^P^f;l/) 7s=;l') ^f/l/)-l, 3-^-^rf-y'y ^^-3-^/^>-^l , 
l-Vt^-sv^jv (4. 0 9g, 9 0%) Sr#fe 0 

mp lss-iset 

IRv raax^cm" 1 : 1821, 1724, 1514, 1360. 

Anal. Calcd for C 22 H 21 F 4 N0 4 : C, 60.14; H, 4.82; N, 3.19 
25 Found: C, 60.16; H, 4.84; N, 3.25. 

'H-NMR (CDCL,)5: 1.48 (9H, s), 2.61 (1H, dd, J = 14.2, 8.4 Hz), 2.91 (1H, 

dd, J = 14.2, 5.2 Hz), 4.80 (1H, dd, J = 8. 4, 7.0 Hz), 5.68 (1H, d, J = 7.0 
Hz), 6.82 (2H, d, J = 8.0 Hz), 6.92-7.06 (2H, m), 7.10-7.24 (2H, m), 7.36 
(2H, d, J = 8.0 Hz). 
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5) (4 R S , 5SR) -5- (4-7/^B7x-/V) -2-t^fy-4- ( (4- 

l-Ptf-tV^At (4. Og, 9. 1 0 $ V^rM <D*$/—/U (2 2m 
1) iWKKaWWM" 1* P !7A (0. 4 4g, 10. 9 <7>^^/-/U(2 
5 2ml) Sffc&fcttTx #!* ^AP^fco SJtS«*r 3 l ( 1 2 

m 1 ) *J (10 0ml) tf*RU SH»^^ ( 1 0 0m 1 X 2) T^ttJ b 

Wbfcf 0 *^*7A^n^ (^f-^:g¥^3i^=4 : 1) T? 

»«UI^^^-^f-^feHI&fi$*T N *jBft^«»(2. 90g, 7 7%) 
10 £#fc„ 

mp 158-159t 

IRv max^cm" 1 : 3358, 1682, • 1532, 1514. 
Anal. Calcd for C^H^NO,: C, 61.01; H, 5.61; N, 3. 39 • 
Found: C, 60.95; H, 5. 59; N, 3.20. 
15 'H-NMR (CDC1 S )S: 1.32 (9H, s), 2.60-2.90 (2H, m), 3.11 (1H, brs), 4.00-4.20 
(1H, m), 4.58 (1H, d, J = 8. 4 Hz), 4.92 (1H, s), 7.. 02-7. 14 (2H, ra), 7.22 
(2H, d, J = 8.0 Hz), 7.32-7.44 (2H, m), 7.51 (2H, d, J = 8.0 Hz). 

mmm2 9 • . " 

N- C (IRS, 2 SR) -2- (4-7/^p7x=/V) -2-fc Kp*S/-1- [4- 
20 (h!J7^P^f^) -<y«^A'] Xf/I/] -6, Kd-SH-^^y [a] 

^c^fy-i-^vW? K 

1) 6, 7-^kKn-5H-^yy [a] ^D^y-i-f^?;-;!' 

t e r t-Zff'A' (6, 7-^t Kn-5H-^^ [a] S/£ n*V/^l/-l -J )V 
^ h^fv') f /^7> (Tetrahedron, 5 3, 1 5 9 6 9-1 5 9 
25 8 2 (1 9 9 0) &W) 1. 079g (3. 740 $ V *M (DThyh Kd77 
73 0ml fb77fyv7y^!>A7;vt!J K©1. 0Mrh7tKn 
777§i3. 74ml (3. 7 4 5 V Sr^PX, 1 5 #JJt#Lfc. R 

L (^=arf->/^^/u=6/l-l/l) . BW*Sr#fc. 
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MO. 5 7 3 g J)X^8 8% 
l H-NMR (CDC1 3) 200MHz) 5 1.99-2.25 (4H, m), 2.71 (2H, t, J = 6.0 Hz), 4.73 
(2H, s), 6.18 (1H, td, J = 5. 5 Hz, 11. 6 Hz), 6.73(1H, d, J = 11. 6 Hz), 7.11-7.25 
(3H, m); IR (neat) 3330, 2930, 1449, 1067, 1020, 995, 772 cm -1 
5 2) 6, Fa-5H-^y/ [a] ^n^ry-l-^/V^^i 

6, 7-i?kKD-5H-^yy [a] i/i> a^f>l-f /U* 9J—AsS 1 . 
41 g (18 0. 3 5 <DT± hy5 0 Om lf$$£, frifcT, BfctnJ* 

Rft3 6. lg (36159*/!') t mkWi 3 0ml £jj<l 2 0m 1 |C#AfLfciFtt 

g&NMI flXfil 9- 7 8 g l|X^5 8% 

15 mp 146-147^ ; MHMR (CDC1„ 200MHz) 5 2.08-2.16 (4H, m), 2.70 (2H, t, J 
= 6.4 Hz), 6.24 (1H, td, J = 6. 4 Hz, 11.1 Hz) , . 7. 14 (1H, d, J = 11.4 Hz), 
7.23 (1H, t, J = 7.3 Hz), 7.39 (1H, d, J = 7. 2 Hz), 7.92 (lH, dd, J = 1.5 
Hz, 7. 7 Hz); IR (KBr) 3065-2530, 1686, 1451, 1414, 1300, 1277,. 926, 779 cm" 1 ; 
Anal. Calcd for C^O^O. 1H 2 0: C, 75.85; H, 6.47. Found: C, 75.88; H, 6.35. 

20 3) (IRS, 2SR) -2-75/-1- (4-7;^n7x=/V) -3" [4- (h 

(4RS, 5 SR) -5- (4-7/>to7x=^) -4- [4- (bP7^to^f 
;U) -1, 3-tWUi?y-2-tyi8. 75 g (5 5. 2 6 $])* 

;V) t^iti-hV £^8. 84g (2 2 15!)^) ti^y^lOOml- 
25 zK 1 0 m 1 <f> T\ 5 ftlHAlfRXSIE Lfc 0 ^OT*7KT-#f? U ft»=^t* 2 HJtt 
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«Xi:16. 38 g HX*9 5% 
mp 87-881C; l H-NMR (CDC1 3 , 200MHz) 8 1.60 (2H, br s), 2.43 (1H, dd, J = 10.2 
Hz, 13.6 Hz), 2.87 (1H, dd, J = 3. 1 Hz, 13.7 Hz), 3.29 (1H, ddd J = 3. 3 Hz, 
5.2 Hz, 10.3 Hz), 4.66 (1H, d, J = 5. 0 Hz), 7.08 (2H, t, J = 8. 7 Hz), 7.27 
6 (2H, d, J = 8.0 Hz), 7.38 (2H, dd, J = 5.4 Hz, 8.4 Hz), 7.55 (2H, d, J = 
7. 6 Hz); IR (neat) 3360-2865, 1508, 1325, 1225, 1163, 1121, 1067, 826 cm- 1 ; 
Anal. Calcd for C 16 H 16 F 4 N0: C, 61.34; H, 4.83; N, 4.47. Found: C, 61.32; H, 
4.62; N, 4.48. 

4) N-[ (IRS, 2SR) -2- (4-7^*P7x^) -2-t Kn^-1- 
10 [4- (F!J7;^n^f;V) ^<y%?/v] -6, 7-^t Ko-5H-^y>^ 

• [a] ^o^7"7y-l-*;^t$K 

(IRS, 2 SR) -2-TXJ-l- .(4-7A*n7*=/l') -3- [4-.(M)7 
/V^utf-M ~7x-=- fc\-fxxj*l/-\-ik— ;UO. 15 7g(0. 5015!)^), 
6, KB-5H-- [a] '7^P^7fy-l-AMVi9 4mg (0. 

15 50 5 5*^) » 1 -fc K P *f-i>"iyy hi) 7 "/'—/Kfc.Wfa 7 7 m g (0. 505 
V *M * h=hPM0ml 4r&ffi Lfc# b l-^fvu- 3 - ( 3 -*J * 
T^y^ntVU) *;^$K'Mfi96mg (0. 50$!)^) Sr^x., 

6fite* HXfiO. 134g «5 5% 

mp 197-198°C; l H-NMR (CDCla-DMSO-d,,, 200MHz) 5 1.91-2.04 (2H, m), 2.17-2.27 
(2H, in), 2.65 2.70 (2H, m), 2.83-3.00 (2H, m), 4.62-4.76 (1H, m), 4.97 (1H, 
t, J = 4.0 Hz), 5.04 (1H, d, J = 3.8 Hz), 5.84 (1H, td, J = 5. 1 Hz, 12.2 
25 Hz), 6.11 (1H, d, J = 12.0 Hz), 6.81 (1H, d, J = 8.8 Hz), 6.91 (1H, dd, J 
= 1.9 Hz, 7.3 Hz), 7.01-7.14 (4H, m), 7.31 (2H, d, J = 8. 2 Hz), 7.47-7.54 
(4H, ra); IR (KBr) 3279, 2940, 1640, 1534, 1514, 1325, 1229, 1163, 1121, 1069, 
831 cm -1 ; Anal. Calcd for C 28 H 25 F 4 N0 2 : C, 69.56; H, 5.21; N, .2.90. Found: C, 
69.41; H, 5. 15; N, 2.91. 
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mmm 3 0 

( (IRS, 2SR) -2- (4-7;Vtn7x=/l') -2-t Kn^r 
S/-1- ( (4- (bV 7x=;H ^T-AO ^ 

5 1) 1, l-^f/^f/l' (IRS, 2SR) -2- (4-7^tP7x^) - 
2-t Kp^-i- ( (4- (hD^i^n^/v-) ?^-)V) ^ju^jjv 
s</-h (2. 5 8 g, 6. 2 4 $ U^/VO <03i*y— (3 5ml.) &ftiK'2 0% 
j|[flS**^^y-/l*R (3 5ml) %7JDXT3 O^fflAOBii^bfc. 

jes*u aa**^^^— ■y-^ftjfb'Cv (iRs, 2sr) -i- u- 

io 7/^p7*-;W -1-fc Kn^i/-3- (4- (MJ7^n^^) 7i^^) - 
2-^D t>7 5 yifiSfeiS ( 2 . 0 5 g , 9 4%) &&tc 0 
mp 173-174t: 

IRv max^cm' 1 : 3314, 3009, 1611, 1512, 1331. 

Anal. Calcd for C 16 H 16 C1F 4 N0 • 0. 5^0:- C, 53. 57; H, 4.78; N, 3.90. 
16 Found: C, 53.81; H, 4.81; N, 3.74. • 

^-NMR (DMSO-dg) ^: 2.79 (2H, d, J = 6. 6 Hz), 3.64-3.80 (1H, m), 5.03 (1H, 

s), .6.30 (1H, d, J. = 4.0 Hz), 7.10-7.24 (2H, m), 7.33 (2H, d, J = 8. 0 Hz), 

7.38-7.50 (2H, m), 7.59 (2H, d, J = 8.0 Hz), 8. 07 . (2H, brs). 

2) 4-7/Utn-l-77^^^**yi (I6 3mg, 0. 8 6^^) 
20 Orf7t Fn77> (5ml) t^t!)/^o D K (0. 15ml, 1. 

7 2§y^) fcitW, N-^^f;>*^A7 5 K (0. 0 1ml) %Mz.X^ 

. mm.-? 3 o ftmmwu @* nwvmt^^ (5mi)S 

W.K (IRS, 2SR) -1- (4-7/i'tn7x=/i') -l-tKn^7-3- (4- 
(YV 7 As** \£)VT^VW®M. (2 0 0mg, 0. 

25 5 7 5 V » .fctf&ftMW* (5ml) ZMz.X&U'V 2 tiffrnW bfc fcfo 
(50ml) TMfrfcU ftB^fvU (50m IX 2) T'ttm Ufc 0 ttfflg:* 
MP^iiTKT*^^ U iiTk ^ i/*7 A TfftjftfcMff t fc„ S: V y 
*^*7^ovb^77-f- (^-fy : mk^fr= 2 : 1) T'MfiU Dp 
ggif ( 2 1 4mg, 7 7%) «r»fc 0 
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mp 210-211'C 

IRv max^cm" 1 : 3275, 1642, 1626, 1601. 
Anal. Calcd for C^Ha^O,: C, 66.80; H, 4.15; N, 2.89 
Found: C, 66.79; H, 4.19; N, 2.82. 
5 'H-NMR (CDC1 3 ) 5 : 2. 80-3. 16 (2H, m), 3. 18 (1H, d, J = 3. 6 Hz), 4. 72-4. 94 (1H, 
m), 5.08-5.16 (1H, m), 5.92 (1H, d, J = 8. 2 Hz), 7.00-7.70 (13H, m), 8.09 
(1H, d, J = 8.0 Hz). 
H«#i|3 1 

4-7;UtD-N-[ (IRS, 2 SR) -2- (4-7;^c7i=;l') -2-fc Fn^r 
10 V--1- [4- (MJ7;l'to^f/l') ^-yP/W] ^>V\ -5, 6, 7, 8-ff7 

1) 4-757-5, 6, 7, 8-xt>7t Knt7^1/y-l-*/l'l^f^ 

4-=ha-5, 6, 7, 8-fF7kKnt7^wy-i-*/^yi^f;v (C 

hem. Abstr, , 43, 202f (1949) ; Chem. Abstr. , 
15 43, 202b (1949) #f$) 1. 816g (7. 720 5 !) *A>) <D*$ J 
^3 0ml WML* 1 O i?VJ»/tim ( 5 0 0 . 5 g &ftk& t LXs 

Jt&feB J&i: 1 • 5 7 4 g Wfl 9 % 

20 B»*^-^"^^±0S*S*^t» 9a»6l*f***fc- 

mp 120-121*10; l H-NMR (CDC1 3 , 200MHz) 8 1.68-1.90 (4H, ra), 2.44 (2H, t, J 
= 6.2 Hz), 3.10 (2H, t, J = 6. 0 Hz), 3.81 (3H, s), 3.92 (2H, br s), 6.50 
(1H, d, J = 8.4 Hz), 7.69 (1H, d, J = 8. 4 Hz); IR (KBr) 3486, 3374, 2948, 
2930, 2868, 1688, 1626, 1590, 1481, 1449, 1431, 1310, 1267, 1253, 1196, 1142, 
25 775 cm" 1 ; Anal. Calcd for CJUJK^: C, 70.22; H, 7.37; N, 6.82. Found: C, 70.25; 
H, 7.33; N, 6.67. 

2) 4-7/M-P-5, 6, 7, 8-f f7t Kof7?Vy-l-^V^f 
JV 

4-t$;-5, 6, 7, 8-fh7t Knt7^i/y-i-*MyH^f/n. 
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2 10g (5. 8 9 55y^) > 8t^2ml**2 0ml^-Ci#U^f)s 
Tk&TN m.ffi&1-YV 17 AO. 4 9g (7. 0 7 5!)^) ©TklmlMfciTF 

y>-^7K«l. 48ml (10. 0 5y^V) Sr^b<^#U^^^Px^ %<D 

■ -rA' (1:4) -Cjjfe^, *aHLT, i^7;/=<7AJ££&&»i LT#fc. # 
bHfcS?T^=!>Aii[*ilE«/-«77^^8ml *T\ 17 0^X0. 5 

' 1^=200/1-1 5/1) \ Btotttrfcfc. 
B&J&A JfcfiO. 48 7 g IR*4 0% 

mp 44-45t;; l H-NMR (CDC1 3 , 200MHz) 6 1.72-1.83 (4H, m), 2.74 (2H, br s), 
3.08 (2H, br s), 3; 86 (3H, s), 6.87 (1H, t, J = 8.6 Hz), 7. 73 (1H, dd, J 
15 =6.0 Hz, 8. 6 Hz); IR (KBr) 2944, 1721, 1582, 1472, 1433, 1260, 1254, 1190, 
1157, 1130, 1038, 770 cm" 1 ; Anal. Calcd for C^FO.,: C, 69.22; H, 6.29. Found: 
C, 69.39; H, 6.43. 

3) 4-:7/M-o-5, 6, 7, 8"-f h?t Kot7^Vy-l-*A*^ 
A-7/V^xi-5, 6, 7, 8-7 1 b7 t Yv)"79 Uls-l-jJA'tfl/Wtt'f-A'O. 
20 434g (2. 0845!) *c;V) <Ot$ J —)V 1 Om 1 -x h?tKP7.?yiO 
mlSfiKfClN^HMb^hP !7A*«*E4.-1 7ml (4. 1 7 5 17 ' 

25 #fc„ 

JR*0. 3 0 8 g JR*7 6% 
mp 172-173t;; l H-NMR (CDC1 3 , 200MHz) 6 1.74-1.82 (4H, m), 2.76 (2H, br s), 
3.16 (2H, br s), 6.91 (1H, t, J = 8. 8 Hz), 7.91 (1H, dd, J = 6. 1 Hz, 8.5 
Hz); IR (KBr) 3100-2600, 1686, 1588, 1429, 1304, 1273, 1250, 1188 cm -1 ; Anal. 
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Calcd for C u H u F0 2 : C, 68.03; H, 5.71. Found: C, 68.10; H, 6.00. 
4) 4-7jV*V-H- C (IRS, 2SR) -2- (4-7;l'tD7i=;l') -2- 
tKo*^-l- C4- (M)7;UtP^f^) -O^] -5, 6, 7, 8 

-ff7tKot7^1/y-l-^^t5K 
5 (IRS, 2 SR) -2-757-1- (4-7;Uto7x^U) -3- [4- ( MJ 7 

/Ujra^f-ju) yx.=-ju2^u/<y-l-^r—juo. I64g(0. 5 2 3 5 U^^h 

4- :7/M-n-5, 6, 7, 8-ff7tKnt7^1/y-l-*/^ySS!0. lOg 
(0. 5 2?!)^) x 1 - 1 K n ^i/^ y / MJ 7 ^-/l'*?]* 8 0 m g (0. 

5 20^) MJ/H 0m 1 tfT'jt#L-^^b 1-^-^-3- (3- 

10 5/7°a tVP) *>V$*M 5 K • JtSfcttO . lOg (0. 5 2 5 <J 

15 iRfiO. 2 2 0 g 1{5I$8 6% 

mp 241-242'C; 'H-NMR (CDClj-DMSO-de, 200MHz) 8 1.53-1. 75 (4H> m), 2.11-2.26 
(1H, m), 2.30 2.48 (1H, m), 2.61-2.67 (2H, m), 2.78-3.02 (2H, m), 4.59-4.73 
(1H, m), 4.95 (1H, t, J = 3.9 Hz), 5.10 (1H, d, J = 3.6 Hz), 6.69-6.87 (3H, 
m), 7.06 (2H, t, J = 8.6 Hz), 7.30 (2H, d, J -= 8. 2 Hz), 7.47-7.54 (4H, m) ; 

20 IR (KBr) 3272, 2942, 1642, 1514, 1327, 1229, 1165, 1121, 1069, 831 cm" 1 ; Anal. 
Calcd for C 27 H 24 F 6 N0 2 : C, 66.25; H, 4.94; N, 2.86. Found: C, 66.30; H, 6.18; 
N, 2.66. 
H*£0ij3 2 

5- 7/^P-N- [ (IRS, 2SR) -2- (4-7^tP7x=;V) -2-t Kn=* 
26 [4- (YV /TM ^WjV] x-f-jV] -ty$\sy-l-%j\'i$$r 

5-^ho-l-f7 hacgfc (Chem. Pharm. Bull., 32, 396 
8-8 0 (1 9 8 4) #1$) 5. 9 9 5 g (2 7. 6 0 5 ]) „ M2ml 
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©cE^y-ZH 0 Om 1M& 1 RWMnrtKtf^Ut, £j£ttfrftJ63L B»=^ 
SlfeBfls: lRfi6. 2 1 2g l&^9 2% 

mp 92-93^C; l H-NMR (CDC1„ 200MHz) 8 1. 48 (3H, t, J = 7.2 Hz), 4.50 (2H, 
q, J = 7.1 Hz), 7.67 (1H, dd, J = 7. 6 Hz, 8.8 Hz), 7.74 (1H, dd, J = 7. 2 
Hz, 8.8 Hz), 8.20 (1H, dd, J = 1. 1 Hz, 7.7 Hz), 8.29 (1H, dd, J = 1. 1 Hz, 
7.3 Hz), 8. 66 (1H, td, J = 1. 0 Hz, 8.8 Hz), 9.26 (1H, td, J = 1.0 Hz, 8.6 
10 Hz) ; IR (KBr) 1725, 1520, 1354, 1277, 1155, 793, 764 cm" 1 ; Anal. Calcd for 
C 13 H u N0 4 : C, 63.67; H, 4.52; N, 5.71. Found: C, 63.45; H, 4.. 47; N, 5.69. 

2) 5-75/-l-t7(>xtxf/i, 

5-= hn-i-t 7 f^g&x9vW3. 3 0 4 g (13. 4 75K^) <D^$ J 
-;H 0 m 1 -r h 7 t Kn 7 7 > 2 Om 1 Hi^ 1 0 (5 

i5 o%^tK) o. 5 g *tmt bT,ww^i-5*t»fiMft*ETt?**«apLfc. 

7A^P-7f;/77-f-|;TiSL (^M^/6^^/^6/1-3/1) ' 

iRg 2 . 7 9 7 g 9 7 % 

20 ^-NMR (CDC1 3 , 200MHz) 6 1.45 (3H, t, J = 7. 1 Hz), . 4. 16 (2H, br s), 4.47 
(2H, q, J = 7. 1 Hz), 6.85 (1H, dd, J = 0. 8 Hz, 7.4 Hz), 7.41 (1H, dd, J = 

7.5 Hz, 8.5 Hz), 7.47 (1H, dd, J = 7. 2 Hz, 8.6 Hz), 8.05 (1H, td, J = 1.1 
Hz, 8.5 Hz), 8.11 (1H, dd, J = 1. 2 Hz, 7.2 Hz), 8.28 (1H, td, J = 0. 9 Hz, 

8.6 Hz); IR (neat) 3378, 2980, 1705, 1634, 1582, 1464, 1260, 1213, 1107, 
25 783 cm" 1 

3) 5-7/Vtn-l-t7fx| 
5-T5y-l-t7hxixf^l. 3 8 0 g (6. 4 1 1 5 P % IMfift 

2ml £tK1 5ml$X^WL%:&t>,fc%iT,mmi-hl) ?A0. 5 3 g (7. 
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BU&NL\ZMfrTs 6 0 V V^7k« I. 61ml (10. 9 5 P 

®U iM3J:tM*/ — /U-i^fvl^— fVl' (1:4) T'l5fe^> 8jJfeLT % 5> 
5 mltt% 170 t^T 0 . 5 Ml bfc 0 Sfiti^ Ufc#, f !> 

• !>Atm *£»i!cOT£ b*:. #&jxfca4fi£** v y * 9 * * » ^ i> 

ifyy^-\LXmU\^ W^/»I^V=15/1) N 
10 /-/V3 Om 1 -fl>7t Kd77^3 0mlt§iKlN*!lfl;tM) !>A 

HX*0. 4 0 9 g J&J*3 4% 

15 mp214-216t:; l H-NMR (DMSO-dj, 200MHz) 5 7.44 (1H, dd, J = 7. 8 Hz, 10.4 Hz), 
7.60-7.75 (2H, m), 8.25 (1H, d, J = 7.0 Hz), 8. 32 (1H, d, J = 8.8 Hz), 8.70 
(1H, d, J = 8. 4 Hz); IR (KBr) 3100-2500, 1678, 1599, 1302, 1246, 1117, 887, 
781cm-'; Anal. Calcd for C u H 7 F0 2 : C, 69.47; H, 3.71. Found: C, 69.24; H, 3.45. 
4) [ (IRS, 2SR) -2- (4-7/^P7a^) -2- 

20 t Fn^v'-l- [4- (h5 7A0*-p/f^) ^Vv^/U] ai^/l/j 

(IRS, 2SR) -2-75/-1- (4-7^07i=/V) -3- [4- ( h JJ 7 
/i^a^/P) 7 31 :/ a a?^- /UO. 1 6 3 g (0. 5 2 0 5!J^V), 
5-7;^P-l-t7hx|0, lOg (0. 5 2Sy^)> 1-tKP^W 
25 yMJ7^7jC»8 0mg (0. 5 2 5 JJ h= h 3) /H 0 m 1 4* 

tttto. 1 0 g (0. 52 5; srjn^ aatT?-wjHtLfc. sj^tt^sfflfe 
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•f-yZW&AikLX, B#J^£#fc 0 B&SMI IfefiO. 21 6 g 11X^8 6% 
mp 222-224°C; 'H-NMR (CDCl 3 -DMS0-d e , 200MHz) 5 2.93 (1H, dd, J = 10.8 Hz, 
14.0 Hz), 3.19 (1H, dd, J = 3.5 Hz, 14.5 Hz), 4.65-4.80 (1H, m), 4.91 (1H, 
t, J =4. 8 Hz), 5.44 (1H, d, J = 4.0 Hz), 7.02-7.29 (6H, m), 7.38-7.59 (7H, 
5 m), 7.90 (1H, d, J = 9. 4 Hz), 8.08 (1H, d, J = 8. 4 Hz) ; IR (KBr) 3283, 1642, 
1537, 1514, 1327, 1248, 1227, 1163, 1121, 1069, 831, 783 cm -1 ; 
Anal. Calcd for C^H^NO.,: C, 66.80; H, 4.15; N, 2.89. Found: C,. 66.65; H, 
4.21; N, 2.68. 

mam 3 3 

10 N- [ (IRS, 2 SR) -2- (4-7>VJruy -2-fc Kn^-l- [4- 
(M)7^tP^f/V) ^y^] xf;v] -5, 6, 7, 8-fh5fcKPt7^ 

^y-i-*M>t5K- 

(1 RS, 2.SR) -2.-757-1- (4-7;l'tn7x=;l/) -3- [4- ( h J) 7 
^u^f-Af) y.^;V]-fn/^-l-^-—;VQ. 1 6 8 g (0. 5 3 6 $ U^-;U) % . 
15 1, 2, 3, 4-f h7t KB"t7^1/^-l-*A^y8 (T e t r a h e d r o 
n, 53, 1596 9-1 59 8 2 (1 9 9 0) #1) 94mg (0.-5 4 5P* 
M % 1-t KP^^/b J7'/-^*S*8 2mg (0. S4-$P*/U) £ 

tvu) ^j/u^yf $ k • 4£B&&o . log (o. 545 y^) %mz., mmx*— 
20 iftjf # tfco as** wiit^te*R u ^»*5tf f - k p * -at 

ftiO. .16 1g Jfc*6 4% 
mp219-22lTC; l H-NMR (CDClj-DMSO-dj, 200MHz) 5 1.50-1.73 (4H, m), 2.05-2.35 
26 (2H, ra), 2.70 (2H, t, J = 6.4 Hz), 2.88 (1H, dd, J= 10. 8 Hz, 14.4 Hz), 3.06 
(1H, dd, J =3. 8 Hz, 14.0 Hz), 4.55-4.70 (1H, ra), 4.87 (1H, t, J = 4. 4 Hz), 
5.33 (1H, d, J = 3.6 Hz), 6.74 (1H, dd, J = 2. 8 Hz, 5.6 Hz), 6.95-7.09 (4H, 
m) , 7. 28-7.37 (3H, m), 7.47-7.54 (4H, m) ; IR (KBr) 3330, 1624, 1534, 1329, 
1159, 1123, 1069, 831 cm" 1 ; Anal. Calcd for C 27 Hj 5 F<N0 2 : C, 68.78; H, 5.34; N, 
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2.97. Found: C, 68.62; H, 5.38; N, 2.90. 

shots 4 

4-^PP-N- [ (1 RS, 2SR) -2- (4-7^P7s^) -2-fc Kp^V 
5 $ K 

1) 4-7$;-l-t7h^-jliI 
4-T5/-l-^^ ; ?^>'*;k5j?=M)/l'9. 94 8 g (5 9. 14$!)^) 

ftifep Lfc«, 7k 1 5 0 m 1 U 3F*»* ml bfc 0 ^«ESr*tttBft-eHW*^ U 

*lfef&* HRS4. 6 7g HX^3 5% 

l H-NMR (DMSO-dg, 200MHz) 5 6.75 (1H, d, J = 8.4 Hz), 7.40-7.48- (1H, m), 
. 7.52-7.61 (lH. ni), 8.06 (1H, d, J = 8.6 Hz), 8.16 (1H, d, J = 7. 6 Hz), .9.10 
(1H, d, J = 7.8 Hz) .; IR (KBr) 2838, 1686, 150.3, 1260, 1204, 1094, 766 cm" 1 
15 2) 4-^PP-l-t7h*f^ 

4-75/-l-t7 bsft* jfQfe|fc2. 3 3 0 g (.10. 425!)*;V) Srjftjft 
Sl2 0mlWjfL^f,, *^T, Mlffltt7-h!) 7^0. 7 2g.(10. 4 5 
'J*-/!') ©zk2ml«£$TU 5 8#^Jt# Ufc 0 

^tK^Ts mt^—mo. 57g (5. 7 3 5; JJ *M ©Mil 4 m 1 ?m&&Xf 
20 ' Mm 5 0m l ^P^L, 1 0 0 , CT?4«PWJJt#Lfc. Lfcft; £Dfcft 

iMr6i© tx^Jt), jfayfcfrtfc. #bftfc«tJR&\ i o %«7kHf©y * y -/w 

^4 0ml *-?7 o^zX-mtW^ Rjfitt©»iSE«rS8ff«* U#£>*b7c 

/k=9/l) x 
25 HXfiO. 2 9 9 g W13% 

'H-NMR (CDC1 3 , 200MHz) 5 4.00 (3H, s), 7.58-7.73 (3H, m), 8.09 (1H, d, J 
= 7.8 Hz), 8.32-8.38 (1H, in), 8.92-9.01 (1H, m) ; IR (neat) 1717, 1508, 1275, 
1246, 1194, 1140, 1024, 787, 766 cm -1 
3) 4-^PP-l-t7 
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4-^np-l-t7^^f;V0, 2 9 9g (1. 3 5 5 5!]^I/) (0^^/ 
-;H 0ml-7 Ko7?y5mllW)(|ClN*tfl5tf5 !>A*W2. 

7 1ml (2. 7H!)^) £#0;u iMlTf— Bfeif#Lfco R^SrSfe8S> TkT* 

^f? u i NiafeT?R*stt*»*feK: Ltc&, mm^^x* 2 maw tfc„ 

^mfe^e UmO. 2 3 4 g J|K^8 4% 

mp 215-217°C; ^-NMR (DMS0-d 6 , 200MHz) 8 7.74-7.85 (3H, in), 8.12 (1H, d, 
J = 7.6 Hz), 8.27 8.35 (1H, m), 8.91-9.00 (1H, m) ; IR (KBr) 3100-2500, 1690, 
10 1510, 1283, 1252, 785, 762 cm -1 ; Anal. Calcd for C U H 7 C10 2 • 0. 2H 2 0 : C, 62.85; 
H, 3.55. Found: C, 62.99; H, 3.31. 

4) 4-£dd-N- [ (IRS, 2SR) -2- (A-y A/Or* yx.=-/U) -2-fc-K 
n^-iz-l- [4- (M)7yv^n^f;W) -<y^A^] t7^V>l-*^ 
K • 

15 (IRS, 2 SR) -2-75/-1- (4-7/l/*n7s=/I/) -3- [4- (h D 7 
yM-a^/l') 7 ai^W] T'o 1-^-—^0. 1 5 5 g (0. 4 9.5 5 0**0* 
4-^on-l-t7Fx||0. lOg (0. 49 5!)^) , 1-t Kn*^*/ 
YyTV—JVfcftMn 6mg (0. 4 9 5 IJrEvl/) .&T*fc h=- h !l;H0ml «f»~e 
ffiW 6> 1 -ol^vU- 3 - ( 3 -i^* fvUT ?;^n fcVW) %As$*M U'-ISI 

20 t95mg (0. 4 9$!)^) fcin*. % bfc 0 £OStt«rR»^^ 

HX*0. 1 7 3 g W7 0% 
25 rap 222-223°C; 'H-NMR (CDC^-DMSO-d,,, 200MHz) 8 2. 92 (1H, dd, J = 10. 5 Hz, 
14. 1 Hz), 3.07 (1H, dd, J = 3.1 Hz, 14. 1 Hz), 4.70-4.85 (1H, m), 5.00 (1H, 
t, J = 3.8 Hz), 5.23 (1H, d, J = 3. 8 Hz), 7.07 (1H, d, J = 8. 8 Hz), 7.13 
(2H, t, J = 8. 6 Hz), 7.27-7.62 (11H, ra), 8.24 (1H, d, J = 8. 4 Hz) ; IR (KBr) 
3274, 1638, 1537, 1514, 1327, 1163, 1125, 1069, 833 cm -1 ; Anal. Calcd for 
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C^CIF^: C, 64.61; H, 4.02; N, 2.79. Found: C, 64.26; H, 3.88; N, 2.59. 
3 5 

N- [ (IRS, 2 SR) -2- (4-7;^a7i=/l') -2-fc Kp [4- 

5 1) (IRS, 2SR) -2-T5/-1- (4-7/^P7i^V) -3- [4- ( f> 

N- [ (IRS, 2SR) -2- (4-7;P^-n73i=/W) -2-fc KD**/JtfvW 
1- [4- (MI7/U*b>^1/) ^^^] ] *;W?ytte r t-:/9vU2. 
58g (6. 2 4 5 U^/W) (75^^ 7— JVZ 5 m 1 ^$fcl2 0%lfcfbi<3jl=-* — 

10 /Hjpft 3 5 m 1 &*nxT 3 0 ^RUflPlffflc Lit. RJS»Sr«ffiT»» U 

^xf/Vx-r/K'^Lt, g^4b2. 05g (9 4%) Srigii t LT#7h„ . 

. . mp 173-174°C; l H-NMR (DMSO-d,,, 200MHz) 5 2.79 (2H, d, J = 6. 6 Hz), 3.64-3.80 
(1H, m), 5.03 (1H, s), 6.30 (1H,. d, J = 4. 0 Hz), 7.10-7.24 (2H, m), 7.33 
(2H, d, J = 8.0 Hz), 7.38-7.50 (2H, m), 7.59 (2H, d, J = 8.0 Hz), 8.07 (2H, 

15 br s) ; IR (KBr) 3314, 3009 cm' 1 ; Anal. Calcd for C 16 H 16 ClF 4 N0-0. 5^0: C, 53.57; 
H, 4.78; N, 3.90. Found: C, 53.81; H, 4. 81;, N, 3.74. 

2) N-[ (IRS, 2SR) -2- (4-7/^07i=/V) -2-t f'P^-l- 
[4- (MJ7;l'tP^f/l').^^] ^)V\ i-7#UlS-l-%Jl'i$3ry-$ K 
(IRS, 2SR) -2-T5/-1- (4-7;^n7i^) -3- [4- ( h !> 7 
20 * f-ju) ^i/^/u] 7"n/y- 1 ;w • Wife 780mg (1. 8 95 !) 

^E-yW) ©gfcSk*^' 5 m 1 l-t7h-TMP!J K 0 . 43ml (2. 84 

fe3 5 4mg (4 0%) UTfcfc. 

mp 214-216°C; l H-NMR (CDC1 3 , 200MHz) 6 2.89 (1H, dd, J = 11.0 Hz, 14.0 Hz), 
3.09 (1H, dd, J = 4. 6 Hz, 13.6 Hz), 3.28 (1H, br s), 4.74-4.91 (1H, m), 5.12 
(1H, br s), 5.94 (1H, br d, J = 9. 4 Hz), 7.05-7.24 (2H, m), 7.30-7.66 (11H, 
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10 



15 



20 



m), 7.84 (2H, t, J = 9. 3 Hz); IR (KBr) 3366, 3285, 1636 cm" 1 ; Anal. Calcd 
for CAF<W 2 : C 69.37; H, 4.53; N, 3.00. Found: C, 69.17; H, 4.56; N, 2.88. 

N- ( (IRS, 2SR) -2- (A-yjU^y^^U) -2-fcFn^-l- ( (4 

(1R, 2S) -2-7$;-l-(4-7^P7^;H -3- (4- 
u ~7*~>\>) -l-7urt;-fi> (4 5 0mg, 1. 4 4 5.0**) <*>Ti? 

^ ; :^!);K30ml)iilU-^;^-l-t7^'^y*;^^(26 8mg, 

1. 440^V) *5<fctfl-*.fW<-3- O-^^T?/^^) ***5? 
^;F-.fiiI(4.13mg, 2. 150**) 33J:tJtl-l= Kndfi/-lH-< 

b U T/-;K2 2.0mg, 1. 44$ !) **) X.T bfc 0 
E«W** (1 0 Om 1) Tf*RU IB»^/" (1 O Oml X 2) X'ttWLfe 0 . 

U SW^* «H^* (4 8 7mg, 7 0%) . 

mp 198-199°C • 

IRvmax^cm 1 : 1636, 1620, 1607. 

Anal. Calcd for C^H^NO,: C, 69.85; H, 4.81; N, 2.91 
Found: C, 69.80; H, 4.92; N, 2.79. 

M (CDC1 3 )S: 2.58 (3H, s), 2.66-3.06 (1H, m), 3.33 (1H, brs), 4.60-4.80 
(1H, m), 4.98-5.06 (1H, m), 5.80 (1H, d, J = 8. 2 Hz), 6.92-7.54 (12H, m), 
7.59 (1H, d, J = 8.6 Hz), 7.89 (1H, d, J = 8.2 Hz).- 
25 ^*0U3 7 

C (IRS, 2SR) -2- (4-7A*P7*=^) -2-t Kn*f 

- 1 - [ 4 - ( YD y/^n t ??*] t7*uy-i-* + 

5 K 

1) 5-^0B-l-t7 fa^ftai^yu 
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5-75;-l-t7^xtxf/H. 3 5 8 g (6. 3 0 9^!)^) ^Htl 
1 Oml^-fjt^b^^e,^ ffifigH^MJ <7AO. 5 2g (7. 5 75 1) 

Tk&T^ 0. 34g (3. 4 7 5!) ©H&iS 2 m 1 ®m*MZ-, 

f - ^/g^^^/u= 15/1) % I 
Hfittdc JfcfiO. 7 13g HR^4 8% 
10 'H-NMR (CDC1 3 , 200MHz) 8 1.47 (3H, t, J = 7. 2 Hz), 4.48 (2H, q, J = 7. 3 Hz), 
7.47-7.66 (3H, m), 8.22.(1H, dd, J = 1. 1 Hz, 7.3 Hz), 8.53 (1H, d, J = 8.6. 
Hz), 8.85 (1H, d, J = 8.4 Hz); IR (neat) 1717, 1262, 1196, 1142, 789 cm" 1 

2) 5-^PP-l-t7hxf 
5-^0^-1^71x^x^0. 713g (.3. 0385!)^) 

15 -;V2 0ml-7h7t Yuyyyi 0 in 1 1 N7jc^b^ b V V ^W-W. 

4. 5 6ml <4. 565})^) lit- BfeTOLTto Kf£i&£^^ 

fife^ «XS0. 5 4 7 g J|X^8 7% 
20 mp 248-250^; l H~NMR (DMS0-d 6 , 200MHz) 6 7.64 (1H, t, J = 8.0 Hz), 7.74-7. 83 
(2H, m), 8.23 (1H, d, J = 6. 6 Hz), 8.46 (1H, d, J = 8. 6 Hz), 8.84 (1H, d, 
J = 8. 8 Hz); IR (KBr) 3100-2550, 1678, 1302, 783 cm" 1 ; Anal. Calcd f or CufyClOj : 
C, 63.94; H, 3.41. Found: C, 63.96; H, 3.60. 

3) 5-^DD-N- [ (IRS, 2SR) -2- (4-7;^a7sx/t') -2-t K 
25 n3ri/-l- [4- ( h V 7/M"P * =f-)V) ^yV)V\ ^;V] -f7? VV- 1 -$/U 

(IRS, 2SR) -2-T5/-1- (4-y;U*ay^~/U) -3- [4- ( h ]) 7 
jvirvt^tv) •7^-/u]7'us<y-i-jr—/vo. l 6 3 g (0. 5 2 0 5 . 
5-^PP-l-t7hx^o. llg (0. 5 2?!)^) , 1-k Kn^rv'^^y 
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h V TV—MYMfaK Omg (0. 5 2?y^U) &T± f-MJ/HOml ^T? 
Jti$ L&a* 1 -^fvW 3 - ( 3 -v 1 ^ 'f'JVT 57/o bVU) #^z|?i^f ^ K • 
JgO. 1 0 g (0. 5 2 5. y fciPx., BftJfttLfc. 

6£J£iH DXSO. 2 2 3 g W8 5% 

mp 211-212°C; l H-NMR (CDClj-DMSO-d^ 200MHz) 8 2.92 (1H, dd, J = 10.8 Hz, 

14.0 Hz), 3.14 (1H, dd, J = 2. 7 Hz, 13.7 Hz), 4.68-4.83 (1H, m), 4.94 (1H, 
10 t, J = 4. 5 Hz), 5. 36 (1H, d, J = 3. 6 Hz), 7. 08 (2H, t, J = 8. 8 Hz), 7. 17-7. 58 
. (11H, ra), 7.75 (1H, d, J = 10.0 Hz), 8.27 (1H, d, J = 8. 4 Hz) ; IR. (KBr) 3277, 

1636, 1537, 1514, 1327, 1229, 1169, 1121, 1069, 1020, 833, 785 cm -1 ; Anal. 

Calcd for C 27 H 20 C1F 4 N0 2 : C, 64.61; H, 4.02; N, 2.79. Found: C, 64.47; H, 4.00; 

N, 2.58. 
15 mMM3 8 

N- [ (IRS, 2 SR) -2- (4-7;l'to7i^l') -2-fc Hp^-1- [4- 
( F !) 7;^n ^ f ^) ^V^] -4-= h n-5 , 6, 7, 8-rh7t 

(IRS, 2SR) -2-T5/-1- {4-y)Vjru y =.~;l>) -3- [4- (V])y 
20 /u^rn^^/u) 7a= )V\yv/<v-\-Jr— ;uo. l 3 9 g (0 . 4 4 4 $ y *;w) N 
4-=fo-5, 6, 7, 8-fF7tKat7^l'y-l-*/^yi (Chem. 
Pharm. Bull., 32, 3968-80 (198 4) #fi§) 9 8m g (0. 
44$y^) > 1-fc KP*^/H)7/-A*fil*l6 8mg (0.-44? 

y ^jv) mb^MiMOmi $>x*mw Linifl b l -^fvw 3 - ( 3 
25 75;^n f;lO %A<# 9 M * K ■ &R& 85mg (0. 44^U */W) fcJn*., 
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JtSiftO. 146g K$6 4% 
mp 207-209°C; 'H-NMR (CDCl r DMSO-d 6 , 200MHz) 8 1.51-1.75 (4H, m), 2.00-2.15 
(1H, m), 2.28 2.43 (1H, ra), 2.80-3.07 (4H, ra), 4.62-4.76 (1H, m), 4.93 (1H, 
t, J = 4.2 Hz), 5.11 (1H, d, J = 3.6 Hz), 6.89 (1H, d, J = 8. 0 Hz), 7.08 
5 (2H, t, J = 8.8 Hz), 7. 18 (1H, d, J = 9.2 Hz), 7.32 (2H, d, J. = 8.2 Hz), 
7.48-7.54 (5H, m) ; IR (KBr) 3275, 2944, 1644, 1526, 1331, 1159, 1127, 1069, 
835 cm" 1 ; Anal. Calcd for C 27 tUWV- C, 62.79; H, 4.68; N, 5. 42. Found: C, 
62.53; H, 4.49; N, 5.30. 

mmmz 9 

10 [ (IRS, 2SR) -2- (4-7/VtP7x=/H 

(IRS, 2SR) -2-7S/-1- (4-7^*57*^) -3- [4- ( h y 7 
;vta^f M 7x^;v]7 , n/y-l-^0. 2 34g(0. 74 7$JI^)> 
15 6 -7^P - 1 -t7 hxg| W^rfE P 0 9 3 1 5 4 7 A 1 #i) 0. 14 g 
(0. 7 5 0^0 s -1-fc Kudr^^y MJr^/-Aokfln«»»0. 11 g (0. 
. 7 5 ^ x) ^ JU ) %T±b~h)) Jlsl 0ml $ £> 1 -x-f-A" 3- (3- 

5vV7 5/^ tr*) *ft<$*M 5 K • ii£o . 1 4 g (0. 7 5 5 U *;v) 

^jpxl, u*. &fcm*mn^M^m u h y ? * 

S^ife* IR*0. 3 0 2 g IR*8 3% 

mp 223-224 1; l H~NMR <CDCl,-DMS0-d„ 200MHz) 5 2.85-3.08 (2H, ra), 4. 73-4.87 
(1H, a), 5.04 (1H, s), 5.12 (1H, s), 7.05-7.16 (3H, m), 7.21-7.44 (6H, ra), 
25 7.50-7.58 (5H, m), 7.79 (1H, d, J = 8. 2 Hz) ; IR (KBr) 3268, 1638, 1516, 1325, 
1227, 1167, 1121, 1069, 864, 829 cm" 1 ; Anal. Calcd for C^oFsNOj-O. IHjO: C, 
66.565 H, 4.18; N, 2.87. Found: C, 66.38; H, 4.28; N, 3.11. 
«0J4O 

N- [ (IRS, 2SR) -2- (4-7^tP7*^) -2-tFn^-l- [4- 
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5 K 

(IRS, 2 SR) -2-T$y-l- (4-7^tn7x^) -3- [4- (hp 7 
/W^-tJ^^/W) ^ct^^^P^^-l-^-— /UO. 1 6 6 g (0. 5305 V^rMs 
6 5-^bP-l-t7 r^ftO. 12g (0. 5 3 5 V =tJU) % 1-fc Ka^y)/ 
M;Ty-/Mc|P<fe8 lmg (0. 5 3 5 y^/U) &7i? h= hP/H Om 1 «f>T? 
ffiW Ufc# h 1 -=c<f-)V- 3 - ( 3 -S^ *VU7 5/7n j&^tJ?^ 5 K ■ *BSfe 
10. lOg (0. 5 8 O*^) SrJPjt* Mtf-*8t#Lfc. KJS&RfcHafca: 

6fef£iH MO. 2 5 8 g Ifc^9 5% 

rap 211-214t:; ^-NMR^CDClj-DMSO-d^, 200MHz) 5 .2.85-3..13 (2H, m), 4.74-4.88 
(1H, m), 5.00 (1H, t, J=4.3Hz), 5.19 (1H, .d, J. = 3. 6 Hz) , 7.10 ('2H, t, 
15 J = 8.6 Hz), 7.34-7.42 (4H, m), 7.50-7.70 (7H, m), 8.15 (1H, dd, J = 1. 1 
Hz, 7.7 Hz), 8.49 (1H, d, J = 8. 4 Hz); IR (KBr) 3287, 1680, 1526, 1329, 1115 
cm" 1 ; Anal. Calcd for C^HafoNjA'DMF: C, 61.54; id, 4.65; N, 7. 18. Found: .C, 
61.24; H, 4.62; N, 7.17. 
^JIM4 1 

20 N- [ (IRS, 2SR) -2- (4-7;Ptn7*^) -2-k Fp^>-1- [4- 
(hV znvjrut^jv) <<y¥jv] ^/k] -l, 2, 3, 4-fh7tKnt7^ 
uy-i-tv^^-f?. K 

l) l, 2, 3, 4-rf7.fcKct7^i/y-i-^v#>f 
3, 4-i?fc Yn-fy^yy-i, \ (2H) -PXjutfy&itzzf-ju (j. or 

25 g. Chem. , 54, 2713-18 (X989) #f®) 5. 1 2 9 g (18. 
5 6 ?!)^) % mti-bV #A2. 1 7 g (3 7. 1 5 V*JV) s #lm 1 
* f^A^^fi/ K 1 0 m 1 «p t» 1 8 0 TCteT 1 . 5 B IMft Ltc 0 t 

in 
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(^f>/g||i^=15/l) \ 1, 2, 3, 4-TF7 

fcl&fttf)^*/— A-2 Oml-fl>7tFo77Vl 0 m 1 1 N^ftt 

h y 17A7KM3 Oral (3 0 5 P**) fcflJ*^ ifit*-Wtfc 0 £OSJK$r 

■ WXVm&fcLXs B«rtfc«r»fc. 
. SfifeiH flKftO. 3 5 0 g IR*11% 
10 rap 80-821C; 'H-NMR (CDC1 3 , 200MHz) 5 1.67-2.27 (4H, m), 2.67-2.93 (2H, m), 
3.85 (1H, t, J = 5. 5 Hz), 7.08-7.26 (4H, ra) ; IR (KBr) 3065-2500, 1692, 1298, 
1225, 951, 752 cm" 1 ; Anal. Calcd for C u H 12 0 2 : C, 74.98; H, 6.86. Found: C, 
74.58; H, 7.05. 

2) N- [ (I RS, 2SR) -2- (4-7A'*B7i5/l') -2-fc Kp<¥V-1- 
15 [4- (MJ7/W*o^f;V) s<>i>/U-] ifvU] -1, 2, 3, 4-/h7t Ku 

(IRS, 2SR) -2-T5;-l-(4-7/^n7*^) -3-[4- (MJ7 . 
/U^-o^^/i/) 7rc^V]7°n/^V-l-^-— /V-O. 2 9 5 g (0. 9 4 2 ^!)^), 
1, 2, 3, 4-7h7fcKPt7^1/y-l-*^ytO. 17g (0. 94$ 
20 U^/U) „ 1-t Ka^rv"<Wh!;ry , -/WkfPtlO. 14g (0. 945H 
M %T± h~ h J) ;H 0 m 1 & 1 -^f^- 3 - ( 3 f~)VT % 

/ 7*n tf» % K • jiaKfiO . 18g (0. 94. 5 U fcJO*.* £ 

Sfe^H «KS0. 3 5 9 g 11X^8 1% 

mp 205-2141C; l H-NMR (CDCVDMSO-d,,, 200MHz) 8 1.35-1.95 (4H, m), 2.59-2.87 
(4H, ra), 3.45 (1H, t, J = 6. 1 Hz), 4.38-4.49 (1H, m), 4.73 (0.5H, t, J = 
4.4 Hz), 4.82 (0.5H, t, J = 4.1 Hz), 5.28 (1H, d, J = 4.0 Hz), 6.32 (0. 5H, 
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d, J = 8. 8 Hz), 6.40 (0.5H, d, J = 8. 4 Hz), 6.56 (1H, d, J = 7.4 Hz), 6.91-7.23 
(7H, m), 7.34-7.50 (4H, m) ; IR (KBr) 3279, 1647, 1514, 1329, 1167, 1113, 
1069 cnf 1 ; Anal. Calcd for C^sW : C, 68.78; H, 5.34; N, 2.97. Found: C, 
68.62; H, 5.24; N, 2.90. 
5 ^ji0ij4 2 

N- [ (1 RS; 2 SR) -2- (4-7/VtD7s=/l') -2-fc Ko*V-l- [4- 
(yV7/\'*xi*<5-;V) s<Vi?/U] ^t)V\ -6, 7, 8, 9-fh7kKD-5H- 
[a] ^D^yry-i-^^t? K 

- 1) 6, 7, 8, 9-fb7tFo-5H^/ [a] 
10 ti*m 

6, 7, 8, 9 L rb7k Kn-5H-^yy [a] ^P^fy-l-^/^^ 
. J —)V (Tetrahedron, 5 3, 1 598 9-1 5 9 8 2- (1 9 90) # 
ffl) 1. 2 3 2 g (6. 9 9 0 5 U^AO OTt 1*^5 OmljSS^ 7k#T> & 
7K^eA^2. lOg (2 1. 0-5 y*^) ^M2ml Sr*9ml |C»»L*: 
15 ®m*$>i< 0 £:*TU WT*tT8L MT?2l*IH!«#Lfc. 



IfcftO. 9 16g J|K^6 9% 
20 mp 111-112°C; l H-NMR (CDC1 3 , 200MHz) 5 1.60-1.9.0 (6H, m), 2.88 (2H, t, J 
= 5.5 Hz), 3.17 (2H, t, J = 5. 1 Hz), 7.14 (1H, t, J = 7. 5 Hz), 7/28 (1H, 
d, J = 7.8 Hz), 7.69 (1H, dd, J = 1. 5 Hz, 7. 7 Hz) ; IR (KBr) 3200-2500, 1690, 
1437, 1408, 1283, 1273, 916, 758 cm' 1 ; Anal. Calcd for C 12 H M 0 2 : C, 75.76; H, 
7.42. Found: C, 75.71; H, 7.21. 
25 2) N-[(1RS, 2 SR) -2- (4-7^p7i=M -2-fc Kndrv'-l- 
[4- (H>7A^P>fA') *<Vi?A''] -6, 7, 8, 9-ff7tKP- 



(1RS, 2SR) -2-T5/-1- (4-7/U^i3 7 3i=/W) -3- [4- ( MJ 7 
^ f-M 7i^] :/n/*i/- 1 ;l/0 . 163g(0.5205JJ , 
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6, 7, 8, 9-7h7tKo-5H"<y^ [a] i/^o^f V-l-^^i 
99mg (0. 525y^)> 1 -t Kn ^i/^l/*/ Y JJ 7*S*-A<ft&to 8 0 m 
g (0. 5 2 3; !) ^r^) &71r h= M/H Om 1 t^#L^^b l-m^/W 

3- (S-S^fTUTS/^nirAO *A<# 9 M 5 K-itt&fiO. lOg (0. 52 

UX*0. 156g 4X^6 2% 
10 rap 210-21 it; J H-NMR (CDCla-DMSO-de, 200MHz) 6 1.35-1.48 (2H, m), 1.51-1.61 
(2H, m), 1.68 1.81 (2H, m), 2.39-2.47 (2H, m), 2.69-2.80 (2H, m), 2.85-3.02 
(2H, m), 4.63-4.77 (1H, m), 4.86 (1H, d, J = 3.8 Hz), 4.98 (1H, t, J = 3.6 
• Hz)., 6.67 (1H, d, J = 9.0 Hz), 6.76 (1H, dd, J = 1. 4 Hz, 7.4 Hz), 6. 94 7. 11 
. (4H, m), 7.30 (2H, d, J = 8.0 Hz), 7.46-7.53 <4H, m) ; IR (KBr) 3335, 2922, 
15 1622, 1532, 1508, 2327, 1171, 1127, 831 cm" 1 ; Anal. Calcd for C 28 H 27 F 4 N0 2 : C, 
69.27; H, 5.61; N, 2.88. Found: C, 69.20; H, 5.62; N, 2.86. 

mmm^ 3 

4- ^n^-N- C (IRS, 2SR) -2- (4-7 -2-t Kn^ 
-1- [4- (V 9 7 ^y-^] 1r7 $V-y-\--t) )ViS$r^ 

20 5 F 

1) Wk (4-7*n*-i--)-7=f-;v) fj-tv 

l--/n^-4-^^t7^Wyi4. 98g (6 7. 7 5 5!)^) , N-/p 

*^i/w§Ki2. lg (6 7. 8?y^/W> 2, 2*. -r^if* wy^ 

^•n^bUM 5 0mg(DElW5 0ml»0. 5 B#fflflHfi3§^ Lfc 0 g 

AT 5 F 3 Om 1 U SSftt - h^All. 1 g ( 1 3 6 5 <J *^) ^Px., 
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liifA«2 0/l-6/l) , Btt**#fc. 
«X*14. 97g W7 9% 
5 ^-NMR (CDC1 3) 200MHz) 5 2.11 (3H, s), 5.53 (2H, s), 7.40 (1H, d, J = 7. 8 
Hz), 7.58-7.69 (2H, m), 7.77 (1H, d, J = 7. 4 Hz), 7.97-8.05 (1H, m), 8.28-8.36 
(1H, m) ; IR (neat) 1740, 1381, 1366, 1225, 1024, 824, 758 cm" 1 

2) (4-/0^-1^7^) tZS—?^ 

n ^-1-1-7^) ^fM4. 97g (5 3. 6 3 ^^) % 
10 V JJ 3. 22 g (8 0. 4^!)^) Sr^^y— Oml -tK3 0- 

ml-fh7tK.077y3Oml <fT\ ifitt 3 0 ftmfflfr Lfc, 

*K*1«E«*Ut. #6>*tfctt4j**«r^y *#A>* i ?±*P'r h?y 
7J*-KXmM (^^V/g^^/W-3/1-2/1) N R«*f7W-^*1>- 

15 ^J;9i»ftft:bT, BW»«r»fc. 

&&ttA ttlH..7 7g IR^9 3% 

mp 92-93'C; 'H-NMR (CDC1 8 , 2O0MHz) 5 1.80 (1H, t, J = 5. 9 Hz), 5.13 (2H, 
d, J = 5.8 Hz), 7.38 (1H, d, J = 7. 6 Hz), 7.56-7.68 (2H, m), 7.76 (1H, d, . 
J =7. 6 Hz), 8.07-8.15 (1H, m), 8.27-8.35 (1H, m) ; IR (KBr) 3214, 1375, 1258, 
20 1073, 997, 822, 748 cm -1 ; Anal. Calcd for CnHgBrO: C, 55.72; H, 3. 83. Found: 
C, 55.86; H, 3.70. 

3) b^m 

(4-^o^i-i-7^/u) *?;-;vi. 3 2 9 g (6. 0 2 75!)t/V) <o 
T±by5 Oml», tK^Tn m**nJ»Wtl. 8 1g (18. i$y**o 
25 tmmt2ml Zfr9m 1 fc*#Lfc«f»Sr*o < D t*TU )8T»Tt> £M. 

Ml. 2 7 2 g IR^8 4% 
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mp 223-224°C; 'H-NMR (CDCl 3 -DMS0-d 6 , 200MHz) 5 7.60-7.69 (2H, m), 7.83 (1H, 
d, J = 7.8 Hz), 8.06 (1H, d, J = 8.2 Hz), 8.28-8.36 (1H, m), 8.99-9.08 (1H, 
m); IR (KBr) 3100-2500, 1694, 1566, 1508, 1279, 1252, 1190, 903, 785, 762 
cm -1 ; Anal. Calcd for C n H 7 Br0 2 : C, 52.62; H, 2.81. Found: C, 52.42; H, 2.87. 
4) 4-/n*-N- [ (1 RS, 2SR) -2- (4-7;^n7a=/V) -2-t K 

(IRS, 2SR) -2-T$y-l- (4-7;^P7x=;P) -3- [4- ( bV 7 
)\,jru*f)V) -7 ^;v\yxi/^y-\-i5—^Q. 209g(0. 6675 U^/l^ 
4-^n*-l-t7 hi||0. 17g (0. 6 75y^) , 1-t pB^Kyy 
MJry-vkfcftl&o. i Q g (.o. 6 7 0^) &T± h-YVA>l Om 1 $ 
t« Lfttfs i -^;v~ 3 - ( a- f-Arr %;y°u tvw) # a-#vM $k-I 

m&O. 13g (O. 6 75 y^/H MT— 8fe}t# L7t„ SlSifc*!}^ 

e&i&ifi JtKfto. 30 9 g urns 5% 

mp 229-231^; 'H-NMR (CDClj-DMSO-de, 200MHz) 3 2.84-3.11 (2H, m), 4.71-4.85 
(1H, m), 5.00 (1H, t, J = 4.0 Hz), 5.24 (1H, d, J = 3. 8 Hz), 7.04-7. 13 (3H, 
m), 7.33-7.60 (10H, m), 7.69 (1H, d, J = 7. 4 Hz), 8.20 (1H, d, J =8. 8 Hz); 
IR (KBr) 3262, 1638, 1537, 1514, 1329, 1163, 1125, 1069, 833, 754 cm" 1 ; Anal. : 
Calcd for C^HjoBrF^: C, 69.36; H, 3.69; N, 2.56. Found: C, 59.31; H, 3.84; 
N, 2.72. 

2->7U-<y?-sU-N- [ (IRS, 2SR) -2- (4-7;l'tP7x=/U) -2- 
t [4- (bVy/isJ-ntj-zu) <<yi?;V] ^/u] T^bTS. K 

(IRS, 2SR) -2-75/-1- (4-7/^n7x=;l/) -3- [4- ( bV 7 
>Virxi**$-)V) 7^-)V\7*uAV-l-ir~-)\,§, 156g (0.4985 y^Evi-K 
^n^f;l#i6 4mg (0. 5 0 $ V , 1 -t Ko^f U^^y* b V T 
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/-^7k?P^7 6mg (0. 5 0 5 V*M h y/H Om 1 

mg (0. 5 0^})*;u) £;&|Jx., MT*-M#L/c 0 fcJ&m&ffim^MZft 

JRU ^Bb*c*-f h y !>A«tm »7k«iv^v!)A^ s/y#y 

&&Si&i§ ilKSO. 18 5g JR^8 8% 

mp 195-196t; ^-NMR (CDCl 3 -DMSO-d 6 , 200MHz) 5 0.75-1.05 (2H, m), 1.25-1.65 
(6H, m), 1.92 2.12 (3H, m), 2.77-2.81 (2H, m), 4.39-4.52 (1H, m), 4.65 (1H, 
10 d, J = 3.4 Hz), 4.93 (1H, t, J = 3. 3 Hz), 6. 10 (1H, br d, J - 8. 4 Hz), 7.06 
(2H, t, J = 8.8 Hz), 7.21 (2H, d, J = 8. 0 Hz), 7.39-7.49 (4H, m); IR (KBr) 
3301, 2949, 1645, 1539, 1514, 1327, 1163, 1125, 1069, 829 cm" 1 ; Anal. Calcd 
:■ for C^H^NO^ C, 65.24; H, 5.95; N, 3. 31. Found: C, 65. 08; H, 5.90; N, 3.41. 
5 

15 S-^n^yf^N- [ (IRS, 2SR) -2- (4-7/^c7x-;l/) -2- 
K 

(I RS, 2SR1 -2-75;-l- (4-7;l'tP7x-/V) -3- [4-.(Ml7 
)Visrn^^)V) 7^=.jU']'7x3/<y-i-#—;U0. I57g(0. 5015 V ^ju) „ 
20 S-^o^WpfiyKrimg (0. 5 0^^) , 1-t 

yy YVT^—jvfcmwn 7mg (o. so^y*^) mh=n);nomi 

mm&9 6mg (0. 50?!i^) &lq*. % ^i&-C-gfeji# Lfc. ®S$t£g£@l 

afe^a flxao. i8o g jir^8 2% 

rap 169-170TC; 'H-NMR (CDC1 3 , 200MHz) 5 0.98 (2H, br s), 1.35-1.70 (9H, ra), 
2.07 (2H, dt, J = 2. 6 Hz, 7.4 Hz), 2.76 (1H, dd, J = 10. 4 Hz, 14.4 Hz), 2.90 
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(1H, dd, J = 4.4 Hz, 14.6 Hz), 3.61 (1H, d, J = 3. 6 Hz), 4.36-4.50 (1H, m), 
4.97 (1H, t, J = 3.5 Hz), 5.39 (1H, br d, J = 7. 8 Hz), 7.08 (2H, t, J = 8. 8 
Hz), 7.21 (2H, d, J = 7.8 Hz), 7.39 (2H, dd, J = 5. 6 Hz, 8.4 Hz), 7.51 (2H, 
d, J = 8.0 Hz); IR (KBr) 3303, 2951, 1645, 1537, 1514, 1327, 1163, 1123, 
6 1069, 829 cm" 1 ; Anal. Calcd for Cyy^MV C, 65.89; H, 6.22; N, 3.20. Found: 
C, 65.61; H, 6. 16; N, 3.32. 

N- [ (IRS, 2SR) -2- (4-7;^P7x=yl/) -2-t Fd^>-1- [4- 
( h !) yjvirv t -^vvk] j^v] - 1 -xyyft7 x. v- 3 -Jj/utfit-t 
io 5 K 

(IRS, 2SR) -2-75;rl-(4-7;l'to7x=;V) -3- [4- (f!J7 
. AsHrv * 7 X.—/W] -fu 1 -it — A* 0 . 1 7 3 g (0 . 5 5 25!) tJ^) s 
l-Xyj/ft7iy-3-*/V#yi (Synth. Commun. , 15, ,71 
1-7 1 3 (1 9 8 4) #RS) 0. 1 0 g (0. 5 5 $ ]) 1-fc Kn*v"< 

15 W h V T^/—)VfcWb 85mg (0. 5 5 5 D *c)V) &Tir I>=H)/H0ml 
*PX*ffiW Ltetf h 1 3 - ( 3 -v^ V-flsT K/Zfu \£fi) 5; K • 

anfetto. ii g (o. 5 5?y^/u) sr»nx> *m-c-»at»Lfc.-R(SW*» 

20 ^^«t«3^bbT, Btt*«r#fco 

«Jt*0. 20 4 g W7 8% 
mp 188-1891C; 'H-NMR (CDC1 3 , 200MHz) 5 2.88-3.08 (2H,' m), 3.64 (1H, d, J 
= 3.6 Hz), 4.59-4.72 (1H, m), 5.13 (1H, t, J = 3. 2 Hz), 6.04 (1H, d, J = 
8.8 Hz), 7.09 (2H, t, J = 8.8 Hz), 7.31-7.60 (9H, m), 7.82-7.92 (2H, m) ; 

25 IR (KBr) 3333, 1622, 1537, 1510, 1331, 1159, 1123, 1069, 833, 766 cm" 1 ; Anal. 
Calcd for ^sH^NOjS: C, 63.42; H, 4.04; N, 2.96. Found: C, 63.50; H, 4.10; 
N, 2.90. 

7 

N- ( (IRS, 2SR) -2- (4-7/^071^) -2-kKP^>-l- ( (4 
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A-7*~AJgkWL (1 4 lmg, 0. 86 5!)^) h7tFn77^ (5 
ml)», W!)/^a5K(0. 15ml, 1. 7 2 5 V *M *5 £tfN, 
N-^fM/^r?K (0. 0 1ml) fc^T, 3 0#ffl&#U R 

5 J&tt&«BES*'Lfc. ig|J©l|i^ (5ml) (IRS, 2 S R) - 

1- (4-7/M-d^*^^) -l-kKo^-3- (4- (h!J7/V*n>f;v) 7 
*=;U) - 2-Zfn fcVWT $ ^jftfeg (200mg, 0. 5 7 5 U *S itfg&fp 
fiW?K (5ml) fcaofcTMTttlfclttt Lfc„ gjfcttfc* (50ml) U 
BffecTvi' (5 0ml X 2) tiUJlfc. ttW#£IS»*itok-eife}*U 

• - (^f-y : g^gfai^;W=4 : 1-1 : 1) -CfifSIU ffi&^fr-^Wfr 
e>l$fel$*-<\ mMtt&Vl (17 9mg, 6 8%) £#fc 0 
HQ) 150-151°C 

IRv max^cnf 1 : 1645, 1508. 
15 Anal. Calcd for C^H^NO,,: C, 67.96; H, 5.48; N, 3.05 
Found: C, 67.91; H, 5.35; N, 2.98. 

l H-NHR (CDC1 3 ) 8 • 1.70-1.90 (2H, m), 2.00-2.14 (2H, m), 2.51 (2H, t, J = 7.4 
Hz), 2.70-2.94 (2H, m), 3.44 (1H, d, J =3. 6 Hz), 4.30-4.56 (1H, m), 4.92-5.00 
(1H, m), 5.38 (1H, d, J = 7. 0 Hz), 7.00-7.60 (13H, m). 
20 mMMA 8 

N- ( (IRS, 2SR) -2- (4-7/^n7i^) -2-.k h'B^l- ( (4 
- (Ml y;u-tn^=f-/v) 7 ^~;v) ff-)V) ^J-su) -3-71=^/^7 5 
K 

(IRS, 2SR) -2-75/-1- (4-7;^o7*=^) -3- (4- ( MJ 7 
25 /i/tn^f/v) 7is/i/) -l-^n/V-^(4 5 0mg, 1. 4 45!)^) © 
^^/U(2 O m 1 ) Ml: 3 -7 i=;^p ft=/^ P y K(3 20ml, 2. 
1 5 $ V fccfctft&fpfitTK (2 0ml) ^iXi£T«jftt„ TO 
i£&zk ( 1 0 0 m 1 ) "QfltfR U Bfflft*^ ( 1 0 0 m 1 X 2) fttUl Lfc 0 ttttl 
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S^ifA'-^t^Wfel^Tlift^! ( 5 6 0 m g , 8 8 %) 
mp 144- 145*0 

IRvmax^cnf 1 : 1636, 1541. 

Anal. Calcd for QjH^NOj,: C, 67.41; H, 5.20; N, 3.14 
5 Found: C, 67.30; H, 5.21; N, 3.38. 

'H-NMR (CDC1 S ) S: 2.30-2.44 (2H, m), 2.58-2.94 (4H, m), 3.29 (1H, d, J = 4. 0 
Hz), 4.30-4.48 (1H, m), 4.76-7.86 (1H, m), 5.33 (1H, d, J = 8. 4 Hz) , 6.98-7.38 
(11H, m), 7.46 (2H, d, J = 8.0 Hz). 

mmm4 9 

10 4, 4, 4-MJ7;^n-N- [ (IRS, 2SR) -2- {4-7fr*u 7i=^) 

(IRS, 2SR) -2-757-1- (4-7;^n7x^;k) -3- [4- .(Ml 7 
A*itv*?-fls) 7x^;H •fvsSls-l-X—A'O. 1 5 4 g (0. 4 9 2 $ y^^) \ 
15 4, 4, 4-MJ7;vto-2-^f;^2-/ryi7 6mg (0. 49 5U^) % 
1-t KP^^^hy TV'-zl'Tkft^ 5mg (0. 4 95 9^). 
.=M);H0ml * -Cjf # t 1 3 - ( 3 -vM fv^T 5 V 7"p bVu) 

. . 5?W 5 K 9 4 m g (0. 495U */t-) *JP^ MX— 8feH# U 

B&M IR*0. 178g JR*8 1% 

mp 182-183°C; 'H-NMR (CDC^-DMSO-ds, 200MHz) 5 2.04 (3H, s), 2:80-2.84 (2H, 
m), 4.41-4.54 (1H, m), 4.84 (1H, d, J = 3. 2 Hz), 4.94 (1H, t, J = 3. 3 Hz), 
25 6.24-6.26 (1H, in), 7.06 (2H, t, J = 8.6 Hz), 7.20 (2H, d, J = 7.8 Hz), 7.33 
(1H, d, J = 8.6 Hz), 7.42-7.49 (4H, m) ; IR (KBr) 3297, 1647, 1541, 1514, 
1329, 1167, 1119, 1069, 831 cm -1 ; Anal, Calcd for C 21 H 18 F T N0 2 : C, 56.13; H, 4.04; 
N, 3.12. Found: C, 56.02; H, 4.04; N, 2.82. 
mMM 5 0 
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2, 3-^on-N- ( (IRS, 2SR) -2- (4-7/M"P V a-Ad -2-t K 
o^rv'-l- ( (4- (hP^Aoa-tM^vl") ^ai^/l') ^fvvO ^9V^) ^^xr 
5 K 

(IRS, 2 R S) -1- (4-7A'tP7i-;l') -1-t (4- (h 

5 1)7;^^^) 7x^) ^-T'nfcVPT^yfi^I (I 5 0mg, 0. 4 3 
]} (Dmk^fr (5ml) Wmt- 2 , 3-v^ o n-<^/^;l^ p!) F (1 
35mg, 0. 6 45^^) &J;zmfnmW7k (5ml) &ti\>tXm.i%.X*m%iffl; 
WLtz 0 RlfcWi** (5 0ml) t*RU B»^-^ (5 0m l X 2) Tfjftffl L 
fc„ ttW^trl&fP^fekT-Sfe^b. *t7K^^^V7AT-««iE@*b7t„ 
10 M^!)*W7^P?^77^- (^MJ-y : gft&xfvl'^ 2 : 1) 

-e»»U SWfc^A'-^*^3fl 4 6WIS***TN *gfls£* (16 1mg, 7 
7%) £#fc 0 
mp 187-188°C 

IRvmax^cm" 1 : 1647, 1537, 1514. 
15 Anal. Calcd for C 23 H 17 C1 2 F 4 N0 2 : C, 56.81; H, 3.52; N, 2.88 
Found: C, 56.82; H, 3.38; N, 2.85. 

l H-NMR (CDC1 3 ) S : 2. 80-3. 10 (3H, m), 4. 60-4. 80 (1H, m); 5.08 (1H, d, J = 3. 8 
Hz), 6.06 (1H, d, J = 8.8 Hz), 6.96-7.38 (6H, m), 7.40-7.62 (5H, m). 

mmm 5 1 

20 N- [ (1 RS, 2 SR) -2- (4-7;Vtd7s=;V) -2-t: Fp*^-1- [4- 

( h ]) y/uj-v / <?-jv) *<y*?A'] -6-=^Pt7^^•y-l -tr/istf^-fr 

S H 

(IRS, 2SR) -2-T5.J-1- U-y ;V*U7 -3- [4- ( hV 7 

/U^-u^^/U) y^jV\-fn/<y-l-^—;VQ. 1 7 8 g (0. 5 6 8 5!)^), 
25 6--ho-l-t7 h=^Wt (J- Org. Chem. , 54, 359 6-6 0 2 (1 
9 8 9) 0M) 0. 12g (0. 5 7§!1^/U-K l-tKPdr^y/fyr^ 
-Artftto 8 7 m g (0. 5 7^*/U) h = h U^l 0m 1 ^^Lfc 

55$ P, 1 3 - ( 3 J-/VT tVV-) # Mfi*M 5 K ■ &&& 0 . 1 

lg (0. 5 7?!)^) SrflUx., Mt?— «6»a*Ufc. KM&B^^vW£#r 
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tWMSUTv B«J**#fc. fifefefi HXfiO. 2 5 6 g J|X^8 8% 
mp 206-207°C; 'H-NMR (CDCl 3 -DMS0-d 6 , 200MHz) 5 2.93 (1H, dd, J = 11.0 Hz, 
5 13.8 Hz), 3.20 (1H, dd, J = 3. 1 Hz, 14.1 Hz), 4.67-4.82 (1H, m), 4.93 (1H, 
t, J = 4. 7 Hz), 5.44 (1H, d, J = 4.0 Hz), 7.09 (2H, t, J = 8.6 Hz), 7.38-7.42 
(3H, m), 7.51-7.61 (6H, m), 7.95-8.09 (3H, m), 8.76 (1H, d, J = 2. 2 Hz); 
IR (KBr) 3297, 1638, 1535, 1346, 1327, 1113, 1069 cm -1 ; Anal. Calcd for 
(ytfW> 4 : C, 63.28; H, 3.93; N, 5.47. Found: C, 63.11; H, 3.80; N, 5.34. 

io 5 2 

N- ( (IRS, 2SR) -2- (4-7^5 7*=^) -2-fc Kn^v'-l- ( (4 
5. K 

(IRS, 2SR) -1- (4-7;^D7x-;H -l-t?D^>-3- (4- (f 
15 P7^a^f/V) 7s=^) -2-^P tT^T 5 i^ffflMfc (2 0 Omg, O. 57 
5 V ^V) ©gtSfe*^ (5ml) itlCV^ P^i^tf/l/^/l^ P U K ( 1 
2 6mg, 0. 8 6 5 y^r/W) *5 J: tHfiPfbfiW* (5ml) SrflUjtTSHBLt? 1 B#P^ 
tU$Lfc„ SJS^?r7K (50ml) WSfe*^ (5 Om 1 X 2) TttW 

20 g^xf/V-^fy^ fe?f*&i& £*t\ »ffe£* ( 1 6 6 m g , 6 9%) Sr# 

mp 203-204°C 

IRv wPof 1 : 3275, 1645, 1512. 

Anal. Calcd for C^H^NOj : C, 65.24; H, 5.95; N, 3.31 
25 Found: C, 65. 14; H, 5. 83; N, 3. 50. . 

l H-NMR (CDCIJ 5 : 1. 00-1. 40 (6H, m), 1.50-1.80 (4H, m), 1.80-2.10 (1H, m), 
2.72-3.00 (2H, m), 3.73 (1H, d, J = 3.6 Hz), 4.32-4.52 (1H, m), 4.94-5.00 
(1H, m), 5.36 (1H, d, J = 8.0 Hz), 7.02-7.16 (2H, m), 7.21 (2H, d, J = 8. 4 
Hz), 7.30-7.44 (2H, m), 7.51 (2H, d, J = 8.4 Hz). 
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mmm 5 3 

N- ( (IRS, 2SR) -2- (4-7^P7is^) -2-fc h*D^-l- ( (4 
- ( M) 7A"*n * ^Vl/) ^fyu) ^fvv) -3-^y-2, 3-5?fcK 

o- 1 EW ^r^- 1 -*-M?'SfU- 5 K 
5 (IRS, 2RS) -1- (4-7;l/tn7*=/V) -l-tl?P^-3- (4- (h 
V7Mtn*f-A') y*-=-M -2-7vx\£A'T%> (15 0mg, 0. 4 2^^ 
tV) OTtf-MJA' (10ml) »»C3-^y-2, 3-J?fc Ku-lH-^y 
fV-l-*^y| (73mg, 0. 42 5!)^) *S iVl-xf/k 3- (3- 
5/^12 W 1iAtiR*M 5 K • ( 1 1 9 m g , 0. 6 2 5 U ^ 

10 /t-) *5«fctfl-fc KB^lH^/hPTy-^ (6 3. 6mg, 0. 4 2? 

^*iTii&T«i#lfco S*S«*zk (5 0ml) T«U gfiH^ 
f/K5 0mlX2) -C?^t±JLfc 0 ttffi««rfi^£8CJa?ftfrU *H*SMfc^^* 

16 *J8-fl2#*©J«*ttJM*» (6 lmg, 3 1%) Sr#fc„ 
mp.242-243°C 

IRvmax^cm' 1 : 1703, 1649, 1539, 1510. . ■ 

. . Anal. Calcd for C 26 H 2l F 4 N0 3 -0. IHjO: C, 65.99; H, 4.52; N, 2.96 

Found: C, 65.70; H, 4.41; N, 2.83. 
20 l H-NMR (CDCl,)Sr 2.20-2.60 (2H, m), 2.70-3.00 (3H, m), 3.86-3.98 (1H, m), 

4.40-4.62 (1H, m), 4.92-5.02 (1H, m), 6.46-6.60 (1H, ra), 6.60-7.00 (1H, m), 

7.00-7.20 (2H, m), 7.20-7.60 (8H, m), 7.70 (1H, d, J = 6.2 Hz). 
£ tempts 3MMfc^»0«WH*tt# ( 7 4 m g , 3 8%) 

mp 237-238^C 
25 IRvraax^cra 1 : 1715, 1651, 1549, 1513. 

Anal. Calcd for (yy^MV C, 66.24; H, 4.49; N, 2.97 

Found: C, 66.19; H, 4.36; N, 2.90. 

'H-NMR (CDC1 3 )5: 2.64-2.92 (4H, m), 3.92-4.00 (1H, m), 4.36-4.52 (1H, m), 
4.83 (1H, d, J = 4. 6 Hz), 6.81 (1H, d, J = 7. 8 Hz), 7.00-7.22 (5H, m), 7.38-7.58 
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(5H, m), 7.54 (1H, d, J = 7. 0 Hz). 

mm\ 5 4 

4-v'7/-N-[ (IRS, 2SR) -2- (4-7^a7x^V) 
6 5 K 

1) 4- U -1-1-7 

t7?lsy-l, 4-y^Vi2 5. 9 0 g (119. 8 5 0**) ^TVV 
tKP77^80ml-N, N-i?^f^^T5 K5 0m 1 *T?Jfc#b&#£>> 
1, 8-i?TW*S*V C5. 4. 0) -7-!>yftyi8. 2g (120^* 

g (3 5 9 ^y^) zm.m.-?M, ^(D^-mmw^c fcj&m*i%m&m-t- 

&*§£Mi§ «KJ:6. 3 0 9 g JR*2 3% 

mp 148-150^ r ^-NMR • (CDClj-DMSO-dj, 200MHz) 5 4.02 (3H, s), 7.59-7.68 (2ft 
m), 8.09 (1H, d, J = 7.4 Hz), 8.14 (1H, d, J = 7.4 Hz), 8.75-8.84 (1H, m), 
20 8.88-8.96 (1H, m); IR (KBr) 3100- 2635, 1723, 1701, 1291, 1281, 1256. 1206, 
1152, 775 cm' 1 ; Anal. Calcd for C u H M 0 4 : C, 67.82; H, 4.38. Found: C, 67.82; 
H, 4.28. 

2) 4- (T^y***-*) -I"t7bx^f/V 
4- h*****-*) -l"t7hx|2. 5 5 3 g (11. 0 9 0^) 
25 i: N, N-i^ f-^jvj^T 5. K 2 5®<Z>r h 7 1 Ku 7 ? ^4 Om 1 ifift 
d-^-fU/H. 9 3ml (2 2. 2 5!)^) ^IfCiTts 0. 5l#|ffl8B*U 
fc. K*fi*E<0««IE*«E«*U ^ D P K©afe*»fc*#i tT#fc„ 1 5% 
7 Israel. 5 2g (2 2. 2^U^) tmt*%1- hi) $1*1. 86g (2 
2. 2S:U^/V) ^ff 7l:Kn77y4 0ml W^Tifl 5 ^ 5 ^ ±t?# 
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* b cat o . 5 ftiwttt tfco EtfSfcfr&ftbK*-*- h y * a« ft 

5 AflsLT, gtt»fc#fc. 

$ffi&!£A «Xfi2. 4l8g KX^9 5% 

mp 182-184t5; 'H-NMR (CDC1„ 200MHz) S 4.02 (3H, s), 6.64 (1H, br s), 7.21 
(1H, br s), 7.56-7.71 (3H, m), 8.13 (1H, d, J = 7.8 Hz), 8.34-8.43 (1H, m), 
8.83-8.91 (1H, m); IR (KBr) 3374, 3193, 1719, 1647, 1578, 1279, 1250, 1198, 
10 1127, 783 cm" 1 ; Anal. Calcd for C l3 H n N0 3 : C, 68.11; H, 4.84; N, 6.11. Found: 
C, 67.77; H, 5.20; N, 5.79. 
3) 4-^r;-l-t7hx|/f;V 

4- (7 5 J ifevUffs^V) 1-1-7 Yx&t*?-A'l. 7 5 6 g (7.660O 
*A')'kVLftl'f-Xr^-A'0. 6 8ml (15. 3 5 V & h/V^X3 Om 1 

is so v\zx 3 o ftmim Lfc. Kfemzim&mi- v v * a***^*?, mm^ 

20 Jfcl:l. 02 1 g lfc^6 3% 

mp 109-110^; l H-NMR (CDC1 3 , 200MHz) 5 4.05 (3H, s), 7.69-7.80 (2H, M), 7.94 
(1H, d, J = 7. 6 Hz), 8.15 (1H, d, J = 7.6 Hz), 8.28-8.36 (1H, m), 8.86-8.94 
(1H, m); IR (KBr) 2332, 1717, 1298, 1256, 766 cm" 1 ; Anal.' Calcd for CjyiO,: 
C, 73.92; H, 4.29; N, 6.63. Found: C, 73.93; H, 4.29; N, 6.65. 

25 4) 4->7/-l-t7hx| 

4-^7yt7hx^f;l/0. 8 6 2 g (4. 08 1^!)^) 
2 0ml — r Kn^7V2 0ml^}ciN7K^7 v hy !7A7KW8. 1 

6mi (8. i6>;y^) &jn?u aa-e-wwqsLfc. tR-c^ 
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efeis^a umo. 7 3o g ^9 1% 

mp 237-238°C; 'H-NMR (DMSO-de, 200MHz) 8 7.77-7.91 (2H, m), 8.14-8.27 (3H, 
5 ra), 8.83-8.92 (1H, m) ; IR (KBr) 3100-2550, 2226, 1698, 1516, 1285, 1264, 
1204, 795, 770 cm" 1 ; Anal. Calcd for C 12 H 7 N0 2 : C, 73.09; H, 3.58; N, 7. 10. Found: 
C, 72.96; H, 3.42; N, 7.07. 

5) 4-v'TV-N- [ (IRS, 2SR) -2- (4-7^to7x=;l') -2-fc K 
[4- ( }.]) yju-t^^j-jv) sO-VjU] ^)\>] 1-7 $Vl/-\-X)lV 

io K 

(IRS, 2SR) -2-T^/-l- (4-7^ta7*i^) -3- [4- ( h JJ ? 
;Vjrut=f-;V) 7 x^;v]7n^y- 1-^— ;UO. 155g (0.495$ V ^/V) ^ 
4-^77-l-t7.bxiO. lOg (0. 4 9?y^) x 

hvry-^^mv etng (o. 495 v^M mF^hD/nomin- 

15 WtW L&ris 6> 1 -^^yv- 3 - ( 3 5 y 7° n m'ju) *Art*M $ K • 

I94mg (0.'4 9 $ <J *>V) Ifejf#Lfc 0 BOS#t£*It^ 

20 1RSO. 204 g lfc^8 4% 

mp 199-201^; 'H-NMR (CDClj-DMSO-dj, 200MHz) 5 2. 84-2. 98 (1H, m), 3.18-3.28 
(1H, ra), 4.65 4.80 (1H, m), 4.85 (1H, t, J = 5. 3 Hz), 5.53 (1H, d, J = 4.0 
Hz), 7.09 (2H, t, J = 8. 8 Hz), 7.17-7.26 (2H, m), 7.37-7.44 (3H, m), 7.52-7.58 
(4H, m), 7.64-7.72 (1H, m), 7.86 (1H, d, J = 7.4 Hz), 8.13-8.22 (2H, m) ; 

25 IR (KBr) 3283, 2228, 1642, 1539, 1512, 1327, 1163, 1125, 1111, 1069, 839 
cm' 1 ; Anal. Calcd for C^F^O., • 0. IHjO: C, 68.04; H, 4.12; N, 5.67. Found: 
C, 67.86; H, 4.19; N, 5.55. 

mmffl 5 5 

4-7/M-P-N- ( (IRS, 2SR) -2- (4-7/^0 7!^) -2-t Kndr 
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v'-l- ( (4- (Y9y>v*nt*?-;v) y^;V) *<?M sl^/v) ^yX7^ F 
(IRS, 2 SR) -1- (4-7 7^D7 *=-M -1-t Kn^V-3- (4- (h 
yy/vto^f^) 7x-;l/) ^-yoW^SMl (2 0 0mg, 0. 5 7 
©fpfti^U (5ml) »4-7/^P^y^^py K (l 3 
5 6mg, 0. 865!) ^JV) # £ tftftftM* (5ml) fc^XLT^iTe 1 B#TO 
#Lfc Sf£«zk (5 0ml) tlfiU flU^/l' (5 Om 1 X 2) tiHJU 

Sxf/V ^i^J&fffci&S^Mfc^* (1 8 2mg, 7 3%).fc#fc. 

mp 202-203t: 
10 IRv max"*™ 1 : 3297, 1640, 1607, 1508. 

Anal. Calcd for C Z3 H 18 F 6 N0 2 : C, 63.45; H, 4.17; N, 3. 22 
Found: C, 63.30; H, 4.26; N, 3.28. 

'H-NMR (CDC1,) 5 : 2.80-3.06 (2H, m), 3. 43 (1H, d, J = 3.8 Hz), 4. 50-4. 70 (1H, . 
m), 5.04-5.14 (1H, m), 6.07 (1H, . d, J = 9. 0 Hz), 7.00-7.20 (4H, m), 7.20-7.36 
15 (2H, in), 7.40-7.64 (6H, m). 
»5 6 

N- ( (IRS, 2. SR) -2- (4.-7^-07*=^) -2-fc Kp^-I- ( (4 
-- (hV7fl'*n*7-M 7s^) -e-.Wf^S/) -1- 

20 6-^F^-1^7^l/y*;^S (12 9mg, O. 6 45!)^) 

f-7t KP77V (5inl) » s Wy/^oU K (O. 11ml, 1. 2 

8$y^) *s«fctw, N-^f/i'Wr? k (o. oimi) zmtlx* ^ 
arc 3 o ftfflMW bfc 0 MfeoRHte*?*' (5mi)»ji)E 

II {IRS, 2SR) -1- (4-7/^071^) - l-kKP^-3- (4- (I- 
25 9 7^0^^) 7 1^^) - 2 -^o tVU7 5 yfllfl ( 1 5 0 m g , 0. 43 

&£vmiW8& (5mi) *to%.x&a.-x*me£fti,it, 

(5 0ml) T*RU BfcS^fvW (50ml X 2) TfHULfe, 
*7^P~7f^77^ K^iJ-y :|ffl|3i^=2 : l) "CttftU 
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/V .^f-^kfW&i^-C, £Sft;&«l (14 8mg, 6 9%) fcfcfc. 

mp 193-194°C 

IRv raax^W: 1636, 1512. 

Anal. Calcd for C^H^NO, ' 0. 1H Z 0: C, 67.36; H, 4.68; N, 2.81 
5 Found: C, 67.24; H, 4.71; N, 2.81. 

l H-NMR (CDC1,) 5: 2.80-3.16 (2H, m), 3.37 (1H, brs), 3.91 (3H, s), 4.70-4.90 
(1H, m), 5.09 (1H, brs), 5.95 (1H, d, J = 8. 4 Hz) , 6.98-7.18 (5H, m), 7.20-7.40 
(3H, m), 7.40-7.60 (5H, m), 7.75 (1H, d, J = 8. 0 Hz). 
MMM 5 7 

10 N- ( (IRS, 2SR) -2- (4-7^*07x5^) -2-t Kp^V-I- ( (4 
K 

4-3r/ V yX/UTglsm (1 1 lmg, 0. ©Tb7tFo77 
■y(5ml)jW!l:, WWnP K (0. llnil, 1. 72$.V*/U).3$ 
15 .fctW, N-^f;^A7 5F (0. 0 1ml) fciPxT, gffl-C3 0#|ffl» 
#U S^^MJEEW* bfc 0 (5ml) »8rtC (IRS, 2 

SR) -1- (4-7;Vtc7x-;l/) -1-t Fn^->-3- (4- (h!J7/l'tP^f 
^) 7x=/V) -2-^^75^111 (1 5 0mg, 0. 4 3 5 U *}V). *5 £ 

vmmmw* (5m n ^nx.xMx-«!t#Lrto (somi) t? 

20 *?SU ffl&^fr (5 Oml X 2) -CttffiUS:. ttW^SrlSfP^^7KT*J5fe^U 

MitMo (6 3mg, 3 2%) &#7t 0 
mp 227-228t 
25 IRv max^cm" 1 : 1644, 1508, 1331. 

Anal. Calcd for • 0. 5H 2 0: C, 65.41; H, 4.43; N, 5.87 

Found: C, 65.31; H, 4.68; N, 5.61. 

: H-NMR (CDC1 3 ) 8 ' 2.76-2.98 (1H, m), 3.00-3.16 (1H, m), 4.72-4.92 (1H, m), 
5.05 (1H, d, J = 4. 0 Hz), 6.60-6.80 (1H, m), 7.02-7.20 (3H, m), 7.22-7.60 
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(8H, m), 7.62-7.78 (1H, m), 8.05 (1H, d, J = 8.4 Hz), 8.82 (1H, brs). 

mt/m 5 8 

[ (IRS, 2SR) -2- (4-7/Vto7a^) -2-fc Kn^r 

5 7$ K 

1) 3-= Vn-l-ry h^rcfvu 

3-=Fn-l-t7 h3^ (J. Org. Che m. , 54, 359 6-602 (1 
• 9 8 9) #f$) 3. 020g (13. 9 1 5 V > jtfift^ 1 m 1 <D^9/-tV 

. 5 0mi i b map^us^ Ltc a mm^^x*^ mm* 

4Z*3. 13 7g I[X^9 2% 
mp 78-79°C; 1 H-NMR (CDC1 3 , -200MHz) 6 1.50 (3H, t, J = 7.1 Hz), 4.53 (2H, 

15 q, J = 7.1 Hz), 7.71 (1H, ddd, J = 1. 0 Hz, 6.8 Hz, 8.2 Hz), 7.83 (1H, ddd, 
J = 1. 3 Hz, 6. 7 Hz, .8.8 Hz), 8. 10 (1H, d, J = 8. 8 Hz), 8. 92 (1H, d, J = 2. 6 
Hz), 8.96 (1H, d, J = 2. 6 Hz), 9.03 (1H, d, J = 8. 8 Hz); IR(KBr) 1717, 1603, 
1526, 1453, 1339, 1281, 1240, 1190, 1155, 1140 1024, 795, 766 cm -1 ; Anal. 
Calcd for C l3 H u N0 4 : C, 63.67; H, 4.52; N, 5.71. Found: C, 63.64; H, 4.44; N, 

20 5. 64. 

2) 3-7$/-l-t7 hiRif-^ 

3--Yv-l-i-y b^^fr5. 371g (21. 9 05!]^) 
-)V 3 0 m 1 m& 1 0 %/**7V?J»/$m ( 5 0 %^tK) 0 . 5 g LT V 

u >/mt^*= 6/1-3/d , mm *ntc a 

m&Wtft HXfi4. 68 lg J|Z^9 9% 

'H-NMR (CDClj, 200MHz) 8 1.45 (3H, t, J = 7. 1 Hz), 3.89 (2H, br s), 4.46 
(2H, q, J = 7. 1 Hz), 7. 15 (1H, d, J = 2.2 Hz), 7.30-7.45 (2H, m), 7.60-7.66 
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(2H, ra), 8.70 (1H, dd, J= 1.6 Hz, 8. 2 Hz) ; IR (neat) 3465, 3374, 2980, 1705, 

1626, 1236, 1202 cm" 1 

3) 3-7^0-l-t7fit 

3 . r ^. 1 -^ 7 f,i§if;U2. 3 18g (10. 775!)^) , III 
6 4ml^3 0ml«Urff ) , fclfcT, !1 !7 A 0 . 89g(l 

2. 9 5!)^) <7)7K2mlM^«TL, ^<Z)£3=©iBS-ei 0 £Mifc# Lfc. ■ 
MJe«^7K^T> 6 0%^t7/Vto!Jyi*»2. 70ml (18. 3$U 

igU 7k*5j;t)^ r/i^ (1:4) T^if-fL SilT, v 5 

m 1 4>T\ 1 7 OlClao. 5B#^JPmb^ 0 ^iU^PLfA ^tK^ b » 

^77^-Htf|gt (^fV/lli^=15/l) \ 3-^^P-l-f 

.. ©x^;-;k30ml-rF7k FP77y4 0ml^lN«tM^7 
' AtKW 10ml ( 1 0 5 JJ W) SrSP^ Ifit-W U7£ D ' miMteWfa, 

20 tiftLT, g^Sr#fc 0 

gfcft&^fil «K*0. 6 2 9 g IR$3 1% 

mp 185-187°C; ^-NMR (DMSO-d,, 200MHz) 6 7.58-7.66 (2H, m), -7.94-8.03 (3H, 
ra), 8.82-8.88 (1H, m) ; IR (KBr) 3150-2550, 1696, 1682, 1296, 1252, 1221, 
750 cm" 1 ; Anal. Calcd f or C u H 7 F0 2 : C, 69.47; H, 3.71. Found: C, 69.57; H, 3.80. 
25 4) Z-y/V^-n-N- [ (IRS, 2SR) -2- (4-7/^n 7x=^) -2- 
t Kta^i/-1- [4- (MJ7/^P^f^) -<y^/U] ^JV\ i-y$uv-l- 

(IRS, 2SR) -2-r$y-l- (4-7/l/to7s-^) -3- [4- ( h V 7 

/Ksj-p ^ f-M yx.~)V\ •fvrtv- 1 -Jr—suo. i58g(0. 5 o 4 3; y , 
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3-7;^P-l-t7l>x|fo. lOg (0. 5 0?!l^v) , l-b Kn^fW 
J^immi 7mg (0. 5 0 5:i)*^) %T± h^YV^l 0ml *p 
Vftft Lfctf* 1 -^?vu- 3 - ( 3 -V/ ^/UT 5 / 7° n MM tiJV^M 5 F-S 
8£&0. l 0 g (0. 5 0 $ y */w) fcjqfc, MTJ-UHBttLfc. RJSttSrfifflfe 

115140. 199g J|X$81% 
mp 223-225'C; 'H-NMR (CDCVDMSO-ds, 200MHz) 6 2.92 (1H, dd, J= 11.3 Hz, 

10 14.3 Hz), 3.17 (1H, dd, J = 3. 3 Hz, 13.9 Hz), 4.64-4.80 (1H, m), 4.91 (1H, 
t, J = 4.4Hz), 5.45 (1H, d, J.= 4.0Hz), 6.98 (1H, dd, J = 2. 4 Hz, 8.8 Hz), 
7.08 (2H, t, J = 8.8 Hz), 7.21-7.60 (10H, m), 7.74 (1H, d, J =8. 6 Hz), 7.99 
(1H, d, J = .10. 0 Hz) ; IR (KBr) 3277, 1642, 1624, 1537, 1514, 1325, 1231;. 
1165, 1127, 1069, 831 cm' 1 ; Anal. Calcd for C Z7 H 2 ^0 2 : C, 66.80; H, 4.15; N, 

15 2.89. Found: C, 66.66; H, 4. 21;. N, 2.70. 

4, . 4, 4-MJ7^0-N- [ (1 RS, 2SR) -2- (4-7/^0 7*^) ■ 
,-2-t Kndr^-l- [4- (h V 7^** fr] ^)V\ 7*^7$ 
K 

20 (IRS, 2 SR) -2-T5/-1- (4-7;^o7x^) -3- [4- (bV7 
t\<jrut<f-)\s) 7i=/l']7'P^y-l-*^0. 170g (0.5435 U^/V-) ^ 
4, 4, 4-MJ7/^D7?yt7 7mg (0. 54$!)*;!') > 1-t Kp^v- 
MJT/^vMcfti'jS 3mg (0. 5 45U*yu) &7*i? K= h y /H Om 
1 tpT-tfLW h 1 -ccTvw 3 - ( 3 -vM 5vPT 5 7 7*0 */u#*?>f 5 

25 k-j&^&o. log (o. 54$y*/k) ^mtl. mmrr*-mmvit c &j&m 
x*mm, vyuvfrZM^im, mt&w&m^it, nhwt&mvs&M 

HXirO. 2 10g J|X*8 8% 
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rap 178-179°C; Mi-NMR (CDCI3-DMSO-4,, 200MHz) 5 2.15-2.45 (4H, hi), 2.74-2.81 
(2H, m), 4.33 4.46 (1H, ro), 4.88 (1H, d, J = 3. 2 Hz), 4.92 (1H, t, J = 3. 3 
Hz), 7.05 (2H, t, J = 8.8 Hz), 7.07 (1H, d, J = 8. 8 Hz), 7.20 (2H, d, J = 
8.0 Hz), 7.38-7.47 (4H, m) ; IR (KBr) 3299, 1655, 1557, 1514, 1329, 1229, 
5 1107, 1069, 829 era" 1 ; Anal. Calcd for C 20 H 18 F 7 N0 2 : C, 54.93; H, 4.15; N, 3.20. 
Found: C, 54.96; H, 4. 22; N, 2.95.. 

mw®\ 6 o 

N- ( (IRS, 2SR) -2- (4-7^to7i=^) -2-kFo^>l- ( (4 

- (h ] J7fr***?-^) 7*-^) ^9vW) x-f-At) -4- (*?-A'**i/) 
10 XT 5 F 

(IRS, 2SR) -1- (4-7^tP7i-/W) - l-kKP^>-3- (4- (h 
!J7;^a>f/V) V^^JU) (2 0 0mg, 0. 5 7 

5;!J^-^) (5ml) W&XC±-T~V4 frtn V K (146mg, 

0. 86$y^/v) *;J;tf£frft)fiW7k (5ml) S:fln£T£aT*J*3df#Lfc. R 
16 (50ml) U mk^*' ( 5 0 m 1 X 2 ) T-fttH bfc 0 W$ 

^^7^0-7^77^ (^f-y : g£^c?vV=4 : 1) T^SiU 
^^/U-^-^^tS^^^T, ^JH^fe (18 5mg, 7 2%)&# 

20 mp 192-193*^ 

IRv max Mr cm" 1 : 1624, 1609, 1539, 1507, 1329. 

Anal. Calcd for Cy^NO.,: C, 64.43I H, 4.73; N, 3.13 

Found: C, 64.44; H, 4.66; N, 3.09. 

*H-NMR (CDClj) 5 : 2.86-3.00 (2H, m), 3.84 (3H, s), 3.80-3.88 (1H, m), 4.50-4.66 
25 (1H, m), 5.06-5.14 (1H, m), 6.00 (1H, d, J = 8. 0 Hz), 6.88 (2H, d, J = 8. 8 
Hz), 7.02-7.14 (2H, m), 7.20-7.30 (2H, m), 7.36-7.60 (6H, tn). 

■$mms 1 

N- ( (IRS, 2SR) -2- (4-7/PtD7i^) -2-fc ( (4 

- (hV V/UXvt^JU) 7*~;U) ^)V) -9-^7-9^7/^1/ 
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9-^y-9 H-7/Ut^y-4-*/^y8 (l44mg, 0. 6 4$?^) 
©fl^7kFo77y(5ml)», W!J^nyK(0. 11ml, 1. 
7 2^!)^P) *3J:T>'N, N-V/^/Ufr/U&TS. K (0. Olml) ^B^r^ 
5 gj&T* 3 0 #F£$# U R^^^JEg* LfCo SlW^Ol^cr^ (5ml)f 
ttic (IRS, 2SR) -1- (4-7;i't0 7i=;i/) -1-t Kndri/- 3- (4- 
(M; ^/M-n^/V) :7*-;V) -2-/PW;ySiffl (ISOxag, 0. 

4 3 5 »W{^lif* (5ml) aitsatwiitLfe, M» 

(50ml) -C#$?U %m,^°?-M (5 Om 1 X 2) -CifflLfe, 

(^f-^:|^^^w=4 : 1-1 : 1) X^U 
U ^^/^-^f-^feBP^^-lirT, M<b^ (1 5 4mg, 6 9%), 

mp 231-232^ 
15 IRvmax^cnf 1 : 1725, 1638, 1607. 

Anal. Calcd for (yi^NO;, : C, 69.36; H, 4.07; N, 2. 70 
Found: C, 69.13; H; 4.22; N, 2. 53. 

l H-NMR (CD 3 0D) 6 : ■ 2. 78-2. 96 (1H, m), 3.49 (1H, d, J .= 13. 2 Hz) , 4,70-4.80 
(2H, m), 6.72 (1H, d, J = 7. 4 Hz), 6.89 (1H, d, J = 7.8 Hz), 7.04-7.32 (5H, 
20 m), 7.46-7.66 (8H, tn). 

mmm 6 2 

3, 3-^^-N- [ (IRS, 2SR) -2- (4-7/^P7xx;i,) -2-fc K 
Ddpv'-l- [4- (M]7/^B^f;l/) -<Vi>/U] cc^/U] y^/UTH K 

(IRS, 2 SR) -2-757-1- (4-7^tn7x^) -3- [4- ( h U y 
25 )\sJrutf-)V) 7s^]7 p PA>l-t-;VO. 1 6 8 g (0. 536$ P ^/Vk 
3, 3-^f;V7*^yi6 2mg (0. 545!)^) N 1-fc Ku^^^/ h 
!)7y-/McfO»8 2mg (0. 5 4 ^ y 4rT"fe h= MJyH Om 1 tf«T»Jf 
W Vttifi £> 1 -af'/U- 3 - ( 3 ^7 ^ y -f D fc v^) #j\,t$*M § |? . 

o. iog (o. 54$y *MZ~ Mx—iifeWLfc Kfttt&ftfta:?- 
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MO. 15 5g l|X^7 0% 
5 mp 140-141*0; 'H-NMR (CDC1„ 200MHz) 6 0.81 (9H, s) , 1.87 (1H, d, J = 12.8 
Hz), 1.99 (1H, d, J = 13.0 Hz), 2.71 (1H, dd, J = 10. 8 Hz, 14.8 Hz), 2.91 
(1H, dd, J = 4.4 Hz, 15.0 Hz), 3.47 (1H, d, J = 3. 6 Hz), 4.32-4.56 (1H, m), 
4.97 (1H, t, J = 3.1- Hz), 5.31 (1H, br d, J = 8.4 Hz), 7.07 (2H, t, J = 8. 6 
Hz), 7.22 (2H, d, J = 8.4 Hz), 7.40 (2H, dd, J = 5. 4 Hz, 8.4 Hz), 7.50 (2H, 
10 d, J = 8.0 Hz); IR (KBr) 3337, 2963, 1626, 1534, 1510, 1333, 1231, 1159, 
1127, 1071, 826 cm" 1 ; Anal. Calcd for C^H^NO,,: C, 64.22; H, 6.12; N, 3.40. 
Found: C, 64.03;.H, 6.20; N, 3.16. 

N- ( (IRS, 2SR) -2- (4-7^*0 7*=^) -2-fc ( (4 

(1RS,'2SR) -1- {4-y>Virxi7 (4- ( h 

y yjvisrxx / f-ju) y^-jv) -2-7*0 £VKT 5 l^WS^L (200mg, 0.57 
©g^if;K5ml) »2-t7H^oDK (164mg, 
20 0 . 8 6 U^) tekXtmuMMfc (5ml) &jjPxTMT#M*# Lfc D S 
fcWi%7k (50ml) X'«U mk^fr (50m I X 2) "Cttffl bfc. ttWM 

W^7A^-7 F^77^^ (^-9-y : iHK^;W= 4 : 1) -C«f»U 
^gt^/l,-^^;/^ bSIS* £*T, ( 1 7 5 m g , 6 5 %) £# 

25 fc 0 

mp 174-175*0 

IRv max^cnf 1 : 1640, 1537, 1514, 

Anal. Calcd for C^H^NO.,: c, 69.37; H, 4.53; N, 3.00 
Found: C, 69.23; H, 4.49; N, 2.92. 
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l H-NMR (CDClj) 5 : 2.96-3.04 (2H, m), 3.70 (1H, d, J = 3.6 Hz), 4.58-4.76 (1H, 
m), 5.12-5.20 (1H, m), 6.26 (1H, d, J = 8.0 Hz), 7.02-7.16 (2H, m), 7.31 
(1H, s), 7.40-7.64 (7H, m), 7.80-7.90 (3H, m), 8.04 (1H, s). 

6 4- &7JU*Vyt<?M -N- ( (IS, 2R) -2- (4-7;^o7i^) -2- 
( (4- (MJ^/W^-P^f-^) 7^~)V) t^M ^)V) -1- 

1) 4-^f-/U-l-i~y^U>'^;U^>'^i (4. 14g, 22. 20^) © 
^;-;V(5 0ml) mm^mtf-^r-^ (3ml) ^iO^ 6 O'C^XfeftM 

io w L/t, Kfomzmim. *(ioomi) zMz-xmm^^ < 1 o o m 1 x 2) 

J^X^mkWS.^ 1 -j-y ? uyjj/Utf^m* fAs (4 . 3 2 g , 

9 7%) SriffetttMfci: UT#fc 0 • .. 

.. IRvnax IBr cn l : 1715, 1591. 
15 'H-NMR (CDC1 3 ) 5 : 2. 75 (3H, s), 3. 99 (3H, s), 7. 35 (1H, d, J = 7. 6 Hz), 7. 50-7. 68 
(2H, m), 8.00-8.14 (2H, m), 8.92-9.02 (1H, m). 

2) 4-^f;i/-i-t7^i/y*;^yi^f;i' (4. 23 g , 21. i$y* 

;U) ©^PP*M (7 0ml) &m\ZN-7 t v*X# v>W $.K (4. lg, 2 
3. 25U^V) *5it>'2, 2'-7 v /t*^ Wyyfn^MJ/l') (1 7 5mg, 
20 1 . 0 5 5 JJ &APx 3 0 ^ADfim^ Lfc S^^^^s *(100ml) 

fcJHifClfflfc*?*' ( 1 0 0 m 1 X 2 ) T'ttffi Lfc. ttfflttSrtt?WHft*"T?8fe^ U 

5 K (5 0ml) BWW-MJ (3. 4 6g, 4 2. 2^y*/V) 

fcAPx., t^lTOI, 6 0tr?**#«#Lfc„ S^Sr^ffi^s * (1 0 
25 Oml) %Mk.Xmm^?-fr (1 0 Om 1 X 2) T'^ffi Lfc. tttfifcfcfiSfiteit* 

•e**u &«g^ ?*i/vj>. xmmmzgJz l^,, nmm**s v # ? 

J*?u-?hy"ysj- (^fy:g^xf/U=2 0 : 1) Ti#ML4- ( (T"fe 
J-;v**i/) -1-1-7* isvtuv&yf&t^jv (4. lg, 7 4%) 
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IRvmax^cm" 1 : 1744, 1717, 1595, 1518. 
Anal. Calcd for C 16 H M 0 4 : C, 69.76; H, 5.46 
Found: C, 69.63; H, 5.54. 

L H-NMR (CDC1 3 )5: 2.14 (3H, s), 4.00 (3H, s), 5.59 (2H, s), 7.52-7.70 (3H, 
5 m), 7.98-8.08 (1H, m), 8.12 (1H, d, J = 7.2 Hz), 8.90-9.00 (1H, m). 

3) 4- ( (T'fe^V^v') fT-M - 1-1-7 91/ (3. 
9 1g, 15. 1$U^) <D*?/—)V (20ml) W^l^i^CfV^ 
fJ^ii(Mm (15. 1ml, 15. 15"J^V) &iDx» Sfit 5 frMW^tz., £ 
f&mziMfemt (2 0ml) £APX N ffik^A' (5 0ml X 2) T*ttWLfc„ 

10 mmm^mm^m^xm^-u m^.mm^^^y^^x^mmmm^^ 0 

Mi/!I*W7^^-7f^77^- (^f"> : mk^A<= 1 : 1) Xffi 
(tKP^E-Wf/V) -l^^'V'^l^^ (2. 7 8g, 8 
5%) &#7t 0 
IRvmax^cm" 1 : 1715. 
15 Anal. Calcd for C^fW C, 72.21; H, 5.59 
Found: C, 71.92; H, 5.49. 

•'H-NMR (CDC1 3 )5: 3.99 (3H, s), 5.16 (2H, s), 7. 50-7.68 (3H, ra), 8.00-8.16 
(2H, ra), 8.88-8.96 (1H, m). 

4) 4- (t Ka^fi'^f/i') -l-t7^ (2. Og, 9. 
20 2 5 51)*^) (Dtvu-fc/VJ* (4 Om 1 ) WfafcZMfci-ytfy (4. 0 g ) £ 

y:it^f^=2 : 1) i?MU ^f;v-^ty^feS^il$fC4- 

tfs/V*/l<-l-i-y#U>'j]/Utfym*^ (1. 4 1g, 8 5%) &#7£„ 
25 mp 95-961C 

IRvmax^cnf 1 : 1723, 1696. 

Anal. Calcd for C 13 H l0 0 3 : c, 72.89; H, 4.71 

Found: C, 72.81; H, 4.87. 

'H-NMR (CDCI3) 5 : 4.04 (3H, s), 7.60-7.78 (2H, m), 7.98 (1H, d, J = 7.2 Hz), 

136 



WO 02/059077 



PCT/JP02/00532 



8.17 (1H, d, J= 7.2 Hz), 8.76-8.82 (1H, m), 9.20-9.28 (1H, m), 10.47 (1H, 
s). 

5) 4-^^$;Wl-f7^ (800mg, 3. 73^]) 

=t)V) <D (15ml) fcfctCS^/UT 5 /«* h 0 7^*y K (750 

5 mi, 5 . Hp *ao %M^mx*%kimw Ltco Ritiffizfflan*. dom 

1) SrJPx.. (50ml X 2) T'tttH Ut„ tttfittSr|ffiftl^ft*"C*# 

u t> a-t?i£jhi&$ot* bfeo v' y * 7 a ^ p. 

•7^77^- : mk^^= 1 0 : 1) -?f|L4- (i^/l^u^. 

^) -1-^-7 Wiifis&X/fkt-f'fi' (5 2 2mg, 5 9%) &#/c 0 
10 IRvmax^cm' 1 : 1723. 

Anal. Calcd for C 13 H 10 F 2 0 2 : C, 66.10; H, 4.27 
. Found: C, 66.07; H, 4.35. 

l H-NMR (CDC1 3 ) 5 : 4.03 (3H, s), 7.19 (1H, t, J = 55.0 Hz), 7.60-7.70 (2H, 

m), 7.75 (1H, d, J = 7.8 Hz), 8.10-8.22 (2H, o), .8.86-8.96 (1H, m). 
15 6) 4- (^tn^f/l') -l-t7^^^#^^ (4 5 0mg, 

i . 9 1 5 v ^;v) ©^^;-/K5mi) mmK 2K*»t b v v&fcmm 

■ (1. 9ml, . 3 . 8 $ y */!") Lfc„ 50£*t 1 £££ 

Bfe (5ml) ^DX, jHH^/V (2 0m IX 2) T^W Lfc„ &|iS$t£t&?Q&&. 

20 ^i)-^bW^$^:-t4-(v ; 7^ci^^/V) -l-t7^Uy^*V^ (3 
4 4m g, 8 1%) £#fc 0 
rap 179-180°C • 
IRvmax^cttf 1 : 1701. 

Anal. Calcd for C l2 H a F 2 0 2 : C, 64.87; H, 3.63 
25 Found: C, 64.76; H, 3.55. 

'H-NMR (CDClj) 5: 7.22 (1H, t, J = 54.8 Hz), 7.62-7.70 (2H, m), 7.81 (1H, 
d, J = 7. 6 Hz), 8.21 (1H, d, J =6. 6 Hz), 8.39 (1H, d, J = 7. 6 Hz), 9.02-9.18 
(1H, m). 

7) (IRS, 2SR) -2-7^;-l- (4-7/^7*^) -3- (4- (h 
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!)7^o^f^) 7x^U) (3 OOmg, 0. 9 6 5 y^/W) 

<D7±h~hV^ (3 0ml) (i?7 As*u -\-1~7?VV)J 

/^y|(2 13mg, 0. 9 6 5 V*)V) *3j;Tj?l-ai^/U-3- (3-vMfvWT 
5/7*0 jj;l>tf>M 5 K • &&& (2 7 5mg , 1. 445!) fcitf 
5 1 - t Kp^v-- 1 H-^y / b !) T/^;V ( 1 4 7 m g , 0. 9 6 5 V **0 * flP 

. xtIfi-eM#ifc 0 £OSJ*&* doomi) t-WU ftife^^ d o 
o m i x 2 ) -etttij trt 0 tt i &£&®s i y tf Azk$$U 

^U*^*7A^P-7h^77^- (^f-^ : R»3i^-/l/=4 : 1) "Ci^Ut 
10 |Hl|3i^/U-^p-f-^bHII*JS*T N *H^» (4 1 Omg, 8 3%) 

mp 212-213°C 
. IRvmax^cnf 1 : 1640, 1618, 1513. 

Anal. Calcd for Cjsj^FeNO^ -C, 64.99; H, 4.09; N, 2.71 
15 Found: C, 64.77; H, 4.36; N, 2.45. 

l H-NMR (CDC1 3 ) 5 : 2.85 (1H, dd, J.= 14. 6, 11.0 Hz), 3.00-3. 16 (2H, m), 4. 76-4.92 
• (1H, m), 5.04-5.12 (1H, m), 6,00 (1H, d, J = 9. 2 Hz), 6i 82-7. 66 (14H, m), 

8.10 (1H, d, J = 8.4 Hz). 

mmm 6 5 

20 N-((1S, ZR) -2-(4-7/l'*ti7*=A') - 2-t b'B^-l- ( (4- (b 
yyjvjrutfjv) 7=.~/u) *=?;v) ^=f-jv) -4- ( f-Astti/) /5vu-) 
-l-t7^1/y*M>t5F 

1) 4- (t Ku^W^vW) -1-1-7? WUAs&VfktTfr (1. 0g, 4. 
6 2 5 U^l/) (ON, N-v'^fM/VATU* (10ml) tWfcfc3£flS*fV»' 
25 (lml) &\Z.*mk1-h})7J» (2 2 2mg, 5. 5 5 5 V*^, 60% 

ifctt) SrCC^-CJP^ 0#&#Lfc RJ&ttfc:* (3 0ml) SrJPx> 

g^^/V- (5 Om l X 2) -ettffiLrt. tttH^^ISfn^TKX'gfe^U &7k« 

- (^fy:iixf/V=2 0 : 1-10 : 1) T*|»^L4- ( (/ f-flstti/) 
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^^U) -\-j-79 Vl/U Arfl^Ltf'A' (8 9 8mg, 8 4%) <£r#fc. 
IRvmax^cm- 1 : 1717. 

Anal. Calcd for C M H 14 0 3 • 0. lHfi: C, 72. 46; H, 6. 16 
Found: C, 72.66; H, 6.09. 
5 HHWR (CDC1 3 )6: 3.48 (3H, s), 4.00 (3H, s), 4.94 (2H, s), 7.50-7.68 (3H, 
m), 8.04-8.18 (2H, m), 8.90-8.98 (1H, m). 

2) 4- ( *7M -l-1-y*\'f%A*K>Wt*f-A' (7 8 0 

mg, 3. 3 8 ? !) ^) © ^ / -/K 1 0 m 1 ) f iia t> U -) 

A;k8fjfc (6. 76ml, 6. 765'J ^Uxm^WLfCo 

io mzi&gm. (i omi) febpju fm.*** <5 o m 1 x 2) t?itfiu. ft 

«^^-^f-v^bSiS^^$*-C4- ( VPA***) 

(6 15mg, 8 4%)Sr#fc. 

mp 133-I34t 
16 IRvmax^cnf 1 : 1694. 

Anal. Calcd for (WV C, 72.21; H, 5.59 
Found: C, 72.10; H, 5.64.. . 

'H-NMR (CDC1 3 )6: 3.52 (3H, s), 4.99 (2H, s), 7. 56-7. 70 (3H, m), 8.10-8.18 
(1H, m), 8.37 (1H, d, J = 7.2 Hz), 9.10-9.16 (1H, m). 
20 3) (IRS, 2SR) -2-7$y-l- (4-7/^P7x=/V) -3- (4- (h 
!)7^n^^)7*^)-l-^P^V-/V(3 0 0mg, 0. 9 6 5 V *«^) 
(DT-th-VVfr (3 0ml) «ftt^4- ( (^A^t^P) t^M 
WXitftvm. (2 0 7mg, 0. 9 6 &«fctf 1-^/1-3- (3-^ 

f-ZUr 5 /^P tVW) fi/^M 5 K • (2 75mg, 1. 4 4 ^ J) */^) 

25 *3*m-t kc^v- i H-<y / h !) ry-/Ki 4 7 m g , 0. 9 6 $9**) 
*ua*.xm®.x-mim ufc. Rffi#*r* ( i o o m i ) u B»*^ ( 1 
o o m i x 2 ) -ett w Lfc 0 ttw^* i fieii, i &&*m& * 

i/!i*^7A^o-7h^77^- (^*-9-^:B»^^=4 : 1-2: 1) 
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fillSti^-^^ty^^^^t, Mft£4fe (3 4 0mg, 6 
9%) &#-7i 0 
mp 170-171^ 

IRvmax^cm" 1 : 1638, 1618, 1607, 1510. 
5 Anal. Calcd for tyy^: C, 68.09; H, 4.93; N, 2.74 
Found: C, 67.89; H, 5.05; N, 2.45. 

l H-NMR (CDC1 3 ) 8 : 2.82 (1H, dd, J = 14.6, 11.0 Hz), 3.03 (1H, dd, J = 14.6, 

4.4 Hz), 3.46 (3H, s), 4.68-4.88 (1H, ra), 4.85 (2H, s), 4.92-5.00 (1H, m), 

6.05 (1H, d, J = 8.8 Hz), 7.00-7.16 (3H, m), 7.22-7.62 (10H, m), 8.01 (lH, 
10 d, J = 8.4 Hz). 

66. 

N- ( (IRS, 2 SR) -2- {A-y;V^rxiy^.^;V) -2-t Ka^rv'-l- ( (4 
- (Ml 7^ta^f/>) 7^~M tfjV) ol^/U) -1-7 > hy-fe^^/^> 

15 l-7yh7ty^yi (I4 3mg, 0. 6 4 5 V^SU) <D*r h7t Kd 
77>.(5ml) »s WU/^n!i K (0. 11ml, 1. 7 25!)^) 
£J;tW, N-v'^f^/l^AT^ K (0. 0 1ml) ^»Px.T^ M"e30^ 

a#u .K^^^JEE@*brto mm^<Dm^^ (&mi) mm d r s, 

2 SR) -1- (4-7^P7i-/l') -1-fc Ko^rv / -3- (4- ( hV y^stu^ 
20 5vU) 7^~M -2-y°u\i°;V7^>Wk 1 &. (15Gmg, 0. 435 *3 
<fcT>WnfiW7k (5ml) ^jDitifit«i#tfc 0 ®&«7k (50ml) 
T-^f? U BSfcx^/U ( 5 0 m 1 X 2 ) T'tttH L/c„ JfrW$£&fP:&i£7kT:«fc$- U 

^77^- (^rf-y : |«3if-/U= 2 : 1) TitSSiU ffl&x-^JV-^-y-yfr 
25 kfi^fii iS&Xs mmit^m ( l 4 7 m g , 6 6%) 
mp 227-228\: 

IRv max^'cnf 1 : 1638, 1615, 1514, 1323. 

Anal. Calcd for Cyy^: C, 71.70; H, 4.50; N, 2.70 

Found: C, 71.57; H, 4.41; N, 2.68. 
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l H-NMR (CDC1,) 5 : 2.90 (1H, dd, J = 13.2, 9.8 Hz), 3.54 (1H, d, J = 13.2 Hz), 
4.70-4.90 (2H, m), 6.94 (1H, d, J = 7.0 Hz), 7.06-7.20 (2H, m), 7.28-7.40 
(1H, m), 7.40-7.78 (9H, m), 7.81 (1H, s), 7.92-8.06 (2H, m), 8.41 (1H, s). 

5 N- [ (IRS, 2SR) -2- (4-7;^P7x-;l/) -2-t Kn^-1- [4- 

(IRS, 2 SR) -2-75/-1- (4-7;^p7x=;I") -3- [4- (hVy ■ 
ivirutfA/) y^~/u3^ay<iy-i-^—/uo. 224g(0. 7155 
10 2-^/Wl-t7bxiO. 13g (0. 7 1?!)W) ^ 1-tKo^yy 
hUrywi^TKfP^O. 1 l g (0. 7 1U^) SrTtF-h!i;HOml1' 
XMW Lfttf 5 h 1 -=^=f-)V- 3 - ( 3 -V* =f-)VT 5;7"o t°M tU^M 5 F-fi 
m&O. 14g (0. 7 1^^) *Mz.s 7 0KT?5tifffl1HtWLtc o 

• ^-^T^$3b (^^-^/mm^^ 3/1 -l/D s .^^i-x^- 

££JSir MO. 2 3 3 g W6 8% 

mp 96-98*^; ! H-NMR (CDC1 3 , 200MHz) 5 2. 11 (3H, s), 2.69 (1H, dd, J = 11. 1 
20 Hz, 14.5 Hz), 2.99 3.08 (2H, m), 4.96-5.14 (2H, in), 5.88 (1H, d, J = 9. 6 
Hz), 7.02-7.41 (8H, ra), 7.46-7.57 (4H, m), 7.68 7.75 (2H, tn) ; IR (KBr) 3241, 
3058, 1632, 1510, 1327, 1225, 1163, 1123, 1069, 814 cm" 1 ; Anal. Calcd for 
C^H^NO,: C, 69.85; H, 4.81; N, 2.91. Found: C, 69.64; H, 4.72; N, 2.82. 

25 N- [ (IRS, 2SR) -2- (4-7/M-P 7 au~)V) - 2- 1 Km **y- 1 - [4- 
( h ]) 7/V3-V * ^;v) -<yi?;U] ^)V\ -<^XT $ K 
(IRS, 2SR) -2-75/-1- (4-7;Vto7i-;U) -3- [4- (f!)7 
/M-tM^Vl') 7x.~/W]yv/<y-l-$-~-/l'0. 1 6 6 g (0. 5305 JJ ^/U) , 
^If^6 5mg (O. 5 3 , 1 -t Kn *i^<yy~ Y V T^-^tKIP 
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|81mg (0. 5 35U^) Y~ MJ/H Om 1 tyX'fflft Lfc#& i- 

^TJ^-3-(3-^/^-;ur^yyvih'/P)^;^M % F-l&^O. 1 0 g (0. 

BW«JSr#fc. HXfiO. 178g IR*8 1% 

mp m-mV; l H-NMR (CDCla-DMSO-dg, 200MHz) 5 2.86 (1H, dd, J = 4. 2 Hz, 14. 6 
Hz),. 2.99 (1H, dd, J= 10.5 Hz, 14.1 Hz), 4.56-4.69 (1H, m), 5.06 (1H, t, 
J = 2.9 Hz), 5.12 (1H, d, J = 3. 2 Hz), 7.06 (2H, t, J = 8. 7 Hz), 7.17-7.26 
10 (3H, m), 7.35-7.53 (7H, m), 7.67 (2H, d, J = 8. 0 Hz) ; IR (KBr) 3303, 1638, 
1534, 1325, 1227, 1167, 1125, 1069, 829, 698 cm" 1 ; Anal. Calcd for C^H^NO.,: 
C, 66.18; H, 4.59; N, 3.36. Found: C, 66.05; H, 4.51; N, 3.44. 

; mmw6 9 

N- ( (1RS..2SR) -2- ( ; 4-7/Vt07i=vH'-2-t Kn^-l-( (4 
15 - {Yy?)\>iruj.7->\<) 7i^) *=f-)V) -2-7 zz-frT* % K 

(IRS, 2SR) -2-75y-l-(4-7^tn73.^) -3- (4- (MJ.7 
/l^cM^/VO 7x.~)V) -l-r/o/V—A' (450-mg, 1. 4 4 5 V <D 
ffi&^jU (2 0ml) HH$i\C7 x.s./UT'tf-A'* & ]) K (2.8 5ml, 2. 15 

*5<fctffiSMW* (20ml) fc*n;tTgaT?i&£«#l;7to £f£$f£ 

20 . 7K (10 0ml) "CfcfcU jRifccfvW. (1 0 Om 1 X 2) T'ttffi L7c„ tttfjiR* 

^A,-^3c-y-yfr &ffHA **t*ftfl3*tt • ( 5 7 8 m g , 9 3%) Sr#fc„ 
mp 173-174°C 

IRvmax rar cm M : 1651, 1539, 1514. 
25 Anal. Calcd for C 21 H 2 iF 4 N0 2 : C, 66.82; H, 4.91; N, 3.25 
Found: C, 66.63; H, 4.78; N, 3.19. 

'H-NMR (CDC1 3 ) 5 : 2.62 (1H, dd, J = 14.2, 10.6 Hz), 2.81 (1H, dd, J = 14.2, 
4. 4 Hz), 3.44 (2H, s), 3.50 (1H, d, J = 3. 6 Hz), 4.28-4.42 (lH, m), 4.84-4.92 
(1H„ m), 5.25 (1H, d, J = 8. 2 Hz), 6.90-7.10 (6H, m), 7.24-7.36 (5H, m), 
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7.45 (2H, d, J = 7.6 Hz). 

$mm 7 o 

N- [ (IRS, 2 SR) -2- (4-7^tB7x=/l/) -2-t KP^i/-l- [4- 
(hp7A'*B^^) ^i?^] at^] -2, 2, 2-h JJ 7;vtn/t 

5 K 

(IRS, 2SR) -2-T^y-l- (4-7;VtP7i=;V) -3- [4- ( YV 7 
^D>^U) 7i^] ^P/^-l-;*-— /K>. 155g (0. 495 5 V 
t^.m^mi-hV ?A8 3mg (0. 9 9 5 %t byt KP77^10m 

i^fflfrLte&t>m&vi)-7/i>j-ugmo- 08mi (o. 5 9 5 y*^) Srin 

10 m®.X*-im& Lfc 0 ^ttfcftlfcifvMctf*? L> h P ^ -A*^ 

flXSO. I54g »7 6% 
mp 162-163t; 'H-NMR (CDC^-DMSO-dj, 200MHz) 6. 2.81-2.97 (2H, m), 4.31-4.48 
15 (1H, m), 4.85 5.00 (2H, m), 7.01-7.11 (2H, m), 7.17 (2H, d, J = 8. 0 Hz), 
. 7.39-7.47 (4H, m), 7.79-7.92 (1H, m) ; IR (KBr) 3301, 1701, 1564, 1514, 1327, 
1233, 1182, 1128,. 1069, 833 cm" 1 ; Anal. Calcd for C l8 H u F 7 N0 2 : C, 52. 82; H, 3.45; 
N, 3.42. Found: C, 52.98; H, 3.43; N, 3.25. 

mmm 7 1 

20 N- [ (IRS, 2SR) -2- -2-fKP*S/-l- C4- 

(h$7A'*-v*7'M s<>i?frl suf-M -2, 2, 3, 3-7h77^tD7*n 
ft^T 5 K 

(IRS, 2SR) -2-757-1- (4-7^tP7xs^) -3- [4- ( hV y 
;v#p^f;v) y ^}V\-7u/<v-i-^)VQ . l 5 3 g (0.4 8 8 
25 2, 2, 3, 3-7f77^P7°Dtftyi7 1mg (0. 4 95!)*;V) , 1- 
fc KP#-$"*lo'h 3Ty'—A^«Bl*7 5mg (0. 4 951)^) &Tirl>=h 
JJ;H Oml *T-$t#Lft#kl-^5vl'-3- (S-i^fvVT 5 / ^P fcVk) 

aw 5 k ■ wm 94m g (o. 49^y *m &mx*-mm ufc„ 
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G&l&tPs lftj:9 0mg JlX^4 2% 
5 rap 164-166^; l H-NMR (CDC1 S , 200MHz) 5 2.66 (1H, br s), 2.79-2.96 (2H, m), 
4.41-4.55 (1H, m), 4.97 (1H, d, J = 4.0 Hz), 5.94 (1H, tt, J = 5. 5 Hz, 52.9 
Hz), 6.55 (1H, br d, J = 9.2 Hz), 7.10 (2H, t, J = 8. 6 Hz), 7.18 (2H, d, 
J = 8.0 Hz), 7.40 (2H, dd, J = 5.8 Hz, 8.6 Hz), 7.50 (2H, d, J =• 8. 0 Hz); 
IR (KBr) 3304, 1686, 1329, 1231, 1175, 1113, 1069, 829 cnf 1 
10 7 2 

N- ( (IRS, 2SR) -2- (4-?;^d7i=;V) -2-fc Kp 1 - ( (4 
- (h!)7/^n^f;W y z^-fr) jf-jis) -1, 

(IRS, 2 RS) -1- (4-7;PtP7i=;k) -1-fc Kp^v--3- (4- (b 
15 V r7/M-p;*9vU) 7x^/V) -2-7°P t>7^ Vtifi (l5 0mg, 0. 43 
• $y^/k) <Z)@1?^5vU (5ml) ittlfAc^/^p!) K (1 19mg, 0. 
64^y^) feitf^fPfiW* (5ml) &AD£T^fiTl&«#L7c 0 BUS®. 
(5 Om 1 ) T?*«?U HHH^^ (5 0m 1 X 2) t?tttt|L7c 0 

20 fyV-^'SMfyai&lflgaSitTs «H^* (1 6 Omg, 8 1%) £#fc. 
mp 180-181°C 

IRvmax^cm-': 1640, 1605, 1507, 1485. 
Anal. Calcd for C 24 H 19 F<N0 4 : C, 62.47; H, 4. 15; N, 3. 04 
Found: C, 62.43; H, 4.06; N, 3.06. 
25 'H-NMR (CDC1,) 5 : 2.80-3.06 (2H, m), 3.70 (1H, d, J = 3. 6 Hz), 4.50-4.66 (1H, 
m), 5.02-5.10 (1H, m), 5.90-6.10 (1H, m), 6.02 (2H, s), 6. 77 (1H, d, J = 
8.8 Hz), 7.00-7.16 (4H, m), 7.20-7.30 (2H, m), 7.36-7.58 (4H, ra). 

4- (4-7^D7i=^) -N- [ (IRS, 2SR) -2- (4-7/^n7i = 
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fr) -2-kKn^l- [4- (YV7jv$-ut^M -<y^A^ ^>v\ -5-^ 

1) 1-7/^p-4- (2-^ho-l-/p^;l') >- 
4-7/^0^X7/1^1: Kl 7. 02g (137. 15 V^r/U) N gji&i 1. 
5 5g (192$!) *M , * *5-)V7 % 70g (54. *JV) , 

g^^hU!7A4. 50g (54. 9 5; JJ *•/!✓) , =fox^y41. 2g (54 

9 $ y <om&m* lootti. smmfm^tc. mm 

10 ft&i&tii 6118. 40 g JlX^7 4% 

rap 59-6 It; l H-NMR (CDCI3, 200MHz) 6 2.45 (3H, s), 7.16 (ZH, d, J = 8. 6 Hz) , 
7.44 (2H, dd, J = 5. 4 Hz, 8.8 Hz), 8.06 (1H, s) ; IR (KBr) 1514, 1318, .1225, 
982, 847 cm -1 ; Anal. Calcd for C 9 H 8 FN0j,: C, 59.67; H, 4.45; N, 7.73. Found: 
C, 59.51; H, 4. 39; N; 7.80. 

15 2) 4- (4-7/^c7s-/l') -5-^^-2- 77> 

•' ^y^f !)/V^xf;U2 0. 0 6 g (12 6. 8$!)^) il-7/l/tn- 
.4- (2-= Fp-1-7°d^/V), ^fV2 3. Og (12 7^^) ©3c*/ 
-/H00ml«l:t^!)v?yi2. 5ml ( 1 2 7 5 U SrSfi-CAP*., 
20 fflftTH-lt 8 0 "CX* 1 B*IH«t^U/t. t x OTtofc* 5 

0m 1 k^&MZ 0ml fcjfl;fc % MT? 1 l$IWj*# Lfc. £JS#t&S1^£?vUT* 2 

|^!)*W7^Bvh;/77^|Iti|Lt K^-^V/i^^^V=- 
20/1), BW«fe*#fc. 
25 UKS5. 9 5 8 g J|X^16% 

* / -/WJ; 9 KM LT, 6fe|gfiSr#fc 0 
mp 27-28^; 'H-NMR (CDC1„ 200MHz) 5 1.09 (3H, t, J = 7. 2 Hz), 1.30 (6H, 
d, J = 7.4 Hz), 2.18 (3H, s), 3.65-3.79 (1H, ra), 4.11 (2H, q, J = 7.2 Hz), 
7.04 (2H, t, J = 8.8 Hz), 7.21 (2H, dd, J = 5. 6 Hz, 8. 8 Hz) ; IR (neat) 2974, 
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1707, 1578, 1510, 1221, 1149, 1059 cm' 1 ; Anal. Calcd for C 17 H l9 F0j: C, 70.33; 
H, 6.60. Found: C, 70.36; H, 6.53. 
. 3) 4- (4-7^tc7i^) -5-^5vW2- (l-pi^/U^/U) VyV- 

5 4- (A-y/U^uy^^./U) -5-^5vV-2- (l-^f-A^^f-M 77^-3-* 
fls$VWe*f'A'l. 50 0 g (5. 16 751)*^) kX&fc1r £A 1 . 6 5 
g (4 1. 3 5 ^^) ^^^/-/H 5m 1 -7k5m 1 7 0tfct8HW 

10 «te*^*f-^J:DIS*fl5LT, 

JtZfiO. 9 5 8 g . 1&337 1% 
. mp 176-1771C; L H-NMR (CDG1 3 , 200MHz) 5 1.28 (6H, d, J = 7.0 Hz), 2. 17 (3H, 
• s), 3.71-3.84 (1H, in), 7.05 (2H, t, J = 8,8 Hz), 7.22 (2H, dd, J = 5. 4 Hz, 
8.8 Hz); IR (KBr) 3050-2500, 1680, 1512, 1225, 1074, 845 cm' 1 ; Anal. Calcd. 
15 for C 16 H 16 F0 3 : C, 68.69; H, 5.76. Found: C, 68.57; H, 5.84. 

4) 4- (4-7;l/tP7i^) -N- [ (IRS, 2SR) -2- (4-7/U*n 
y^;v) -2-fc Kn^-v-i- [4- (H)7;^o^f;v) ^<y*J;u\ ^jU] - 

(IRS, 2SR) -2-757-1- (4-7^tB7x=^/) -3- [4- ( hV y 
20 . JVjrutJ-jV) yx.~;V\y°v/<.ls-l-$-—;V0. 211g(0.673 5JJ^) V 
4- (\-y iVJcuy -5-^f/l'-2- ( l ^/^^/w) 7 7>-3-*;l' 

^?y^0. 18g (0. 6 75!)^) , 1-t Ka^^y/ h J) 7/-^ 
*0. lOg (0. 6 7 § !) */P) «:7*fe h=MJ/H 0ml *?Xfflfc\^Wh\ 
-xf /i^ 3 - ( 3 -i^^ f ^7 5 7 7*0 tVl') ^/^^-f 5 1 3 g (0. 

25 6 7 $ V SriDx, WLTf-WJWbfc. gJ^*B»*f *te*HRU 

h 5 ^^Tfc^-e^ MtK^t^v-^Ta^^ i/y 7>^>£i§L7c 

S&lfcfc M 0 . 2 8 8 g IR^ 7 7 % 
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tnp 134-136°C; 'H-NMR (CDC1 3 , 200MHz) 5 1.19 (3H, d, J = 7. 0 Hz), 1.25 (3H, 
d, J = 7.0 Hz), 2.09 (3H, s), 2.38 (1H, dd, J = 10. 5 Hz, 14. 9 Hz), 2.71 (1H, 
dd, J = 4. 3 Hz, 14. 3 Hz) , 3. 51-3. 65 (1H, m) , 3. 76 (1H, d, J = 4. 4 Hz) , 4. 40-4. 53 
(1H, m), 4.80 (1H, t, J = 3.3 Hz), 5.19 (1H, d, J = 8.0 Hz), 6.90-7.13 (7H, 
5 m), 7.23-7.30 (3H, m), 7.45 (2H, d, J = 8. 0 Hz) ; IR (KBr) 3347, 2973, 2634, 
1620, 1605, 1512, 1329, 1223, 1163, 1125, 1069, 839 cm" 1 ; Anal. Calcd for 
.diyW,: C, 66.78; H, 5.06; N, 2.51. Found: C, 66.43; H, 5.20; N, 2>41. 
7 4 

N- ( (IRS, 2SR) -2- (4-7^tP7i=^) -2-fc Kn^ff-l- ( (4 
10 - {h x )yfr*vt^;V) y*-jV) *J-JV) ^.f-M [1, l*-\£7x.=.A''} ~ 

S-t^x^^yi (I2 7mg, 0. 6 4 5 V <D=r by t KB7 

7V (5ml) pic, t^tD/^oy K (0..11ml, 1. 72?!J^) 
. *5J;T>*N, N-^fM/^7 5K (0. Olml) ZMtlX, l)&T*-3 0^1 

i5 mw u sum&tim&s Lit. mwavmrn^* (smn tm\c ( 1 r s , 

2SR) -l-(4-7/^o7x-M -1-t (4- ( MJ ^/l^o / 

■ . ■ y^-fr) -2-7°U\?/\sT^y&W& (I5 0mg, 0. 4 3 5 JJ ;}S 

£ tfS&fnfiW* (5ml) ^tTlS-Cil^W Lfc, (50ml) 
U gf^n^vW ( 5 Om 1 X 2 ) T'fttfi Lfc„ 8lffi«&tt»£lfi*T?i5l3i*-U 

(14 7mg, 6 9%) ftjlft. 

mp 165-166t 

IRvmax^cnf 1 : 1641, 1539, 1510. 
25 Anal. Calcd for C^H^NO^ C, 70.58; H, 4.70; N, 2.84 
Found: C, 70.32; H, 4.80; N, 2.67. 

X H-NMR (CDC1 3 ) 6 : 2.90-3.02 (1H, m), 2.99 (1H, s), 3.64 (1H, d, J = 3.6 Hz), 
4.50-4.70 (1H, m), 5.08-5.18 (1H, m), 6.14 (1H, d, J = 6.4 Hz), 7.02-7.18 
(2H, m), 7.24-7.34 (2H, m), 7.38-7.58 (11H, ra), 7.70-7.76 (2H, m). 
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$mw 7 5 

4- (5?/ *f~AS7 5 J) -N- ( (IRS, 2SR) -2- (4-7^n7i=/l') - 
' 2-tFc^-l- ( (4- (MJ^/Kfra^fvV) ^fvw) - 

5 (IRS, 2RS) -1- (4-7^D7s=/V) -1-k h'n^i/-3- (4- (h 
U y/l^P^^) 7i-;H -2-^ntVl'75y (15 0mg, 0. 425!)* 
)V) (D7±h^bV/U (10ml) »t4-i?;f/V7 5;t7^^^;V3!?y 
i(89mg, 0. 4 25 JJ^/W) *J ,fctfl-3^/W-3- (3-^.f/V75y Zfn 
\£A>) *^^5K'iili (I19mg, 0. 6 25JI^) *J«tt^l-t K 

10 n drv-- 1 H-^y>? h V TV—fr (6 3 . . 6 m g , 0. 4 2 5 P *M SrJPX.T^ 
fi.T«ii#bfCo SJtSft** (5 0ml) -C#f?b, ftifei^l/ (5 Om 1 X 2) 

£Lfc„ M^>U*W7A^-7^77^ (^r-y-X:H^5vU= 
1:1) -C»«U BSI^^-^^^*»bll5fe***-C, 3fJH&&Kb (14 9 
15 m g , 7 0 %) Sr#fc. 
mp 169-170°C 

IRvraax^cnf 1 : 1634, 1578, 1510. ' 
Anal. Calcd for C 2g H,, 6 F 4 N 2 0 2 : C, 68.23; H, 5.13; N, 5.49 
Found: C, 68.09; H, 5.11; N, 5.32. 
20 l H-NMR (CDC1 3 ) 5 : 2:88 (6H, s), 2. 76-3. 14 (2H, m), 3. 71 (1H, d, J = 4. 0 Hz), 
4.66-4.84 (2H, m)., 5.04-5.12 (1H, m), 5.90 (1H, d, J = 8.4 Hz), 6.86 (1H, 
d, J = 7.6 Hz), 7.02-7.18 (3H, m), 7.30-7.60 (8H, m), 7.75 (1H, d, J = 8. 4 
Hz), 8.17 (1H, d, J = 8.4 Hz). 

mm 7 e 

25 3-^np-N- [ (IRS, 2 S R) -2- (4-7;VtP7i-/V) -2-t Kn^> 

-1- [4- (Ml yjvjrxitf-tv) 1-7? n/- 1 -tf^mWJ- 

5 K 

1) 3-^Pn-l-t7fxitxf;U 
3-7$/-l-t7Fx|i^2. 3 17g (10. 7 6 5 V *M ^jftjfitt 
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3 0ml^ffifUrf^ KftT* mmm-thV^^O. 8 9g (12. 9$y 

WF> mt&i-m 0 . 53g (5. 3 8 ? JJ (Dft&tt 4 m 1 «£r«T 
Jqx_, 10 0°C-C'0. BlMBflHtUfc. MK#£PLfc^ £jfcfc«:*"T»#$?U 

fcfeiSft tRftl. 0 5 8 g I|X^4 2% 

'H-NMR (CDC1 3 , 200MHz) 5 1.47 (3H, t, J = 7.0 Hz), 4.48 (2H, q, J = 7. 1 Hz), 
10 7.51-7.65 (2H, ra), 7.80 (1H, dd, J = 2.2 Hz, 7.2 Hz), 7.99 (1H, d, J = 2. 2 
Hz), 8.12 (1H, d, J = 2. 2. Hz), 8.87 (1H, dd, J = 2. 2 Hz, 7.4 Hz); IR (KBr) 
1717, 1279, 1240, 1188, 1142 cm" 1 
2) 3-^D-l-f7fi® 
3-^no-l-t7f>x|xf^l. 0 5 6 g (4. 5 0 0 5 V <D* # J 

15 Om l-fh7t KP77V1 0 m 1 1 NtKM^ MJ «7AtK^ 

9. 0 0ml (9. OO^^e/V) ^*P^ N SftTf- 8fc8H$Lfc 0 

U 1 N*»"CRflS*SrIW4fc Ufe& N SW^A'T? 2 mttW Ltc 0 

20 JlXftO. 7 6 9 g 11X^8 3% 

mp 217-218°C; l H-NMR (DMSO-dg, 200MHz) 6 7.59.-7.72 (2H, m), 7. 97-8.07 (2H, 
m), 8.30 (1H, d, J = 2. 2 Hz) , 8. 81-8. 86 (1H, m) ; IR (KBr) 3100-2600, 1699, 
1285, 1254, 1196, 883, 793, 745 cm" 1 ; Anal. Calcd for C^CIC^ : C, 63. 94; H, 
3.41. Found: C, 64.00; H, 3.44. 

25 3 ) 3-^po-N- [ (IRS, 2 SR) -2- (4-7;^n7x-;l') -2-t K 
p^S/-1- [4- (Yyy}Vjru?.*3->v) s<i/*J>v] t7?uv-l-*;v 

(IRS, 2SR) -2-TK/-1- (4-7;VtP7i^) -3- [4- ( hV 7 
y x.~jV]-7°u/*ls-l-jr-)V0 . 15 3 g (0. 4 8 8 5 D^t/W) , 
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3-^nn-l-t7fxgo. lOg (0. 4 9 , 1-t Kb*^'/ 

b ]) Ty-^TkfPtJ 75mg (0. 4951) =tM %T± h^MJ/HOmlK' 
UW Vfttf h 1 -^)V- 3 - ( 3 -V* "f-l^T 5 J f 'n %/U7$i?s( 5 K • W®. 
I94mg (0. 495 V^M MUX*-mffiWLtc 0 

SfeSSiH JRfiO. 2 1 Og W8 6% 

mp 220-221°C; 'H-NMR (CDCl 3 -DMSO-d 6 , 200MHz) 5 2.91 (1H, dd, J = 10.7 Hz, 
10 13.5 Hz), 3.19 (1H, dd, J = 2. 2 Hz, 13.2 Hz), 4.62-4.77 (1H, m), 4.89 (1H, 

t, J = 5.0 Hz), 5.50 (1H, d, J = 4.4 Hz), 7.04-7.13 (3H, m), 7.22-7.34 (2H, 

m), 7.38-7.59 (7H, m), 7.73 (1H, d, J = 8.0 Hz), 7.82 (1H, d; J = 2.0 Hz), 
. 8.10 (1H, d, J = 10.0 Hz); IR (KBr) 3285, 1642, 1541, 1514, 1325, 1163, 1119, 

1069, 837 cm" 1 ; Anal. Calcd for C 27 H 20 C1F 4 N0 2 : C, 64.61; H, 4.02; N, 2.79. Found: 
15 C, 64. 82; H, 4.17; N, 2.74. 

N- ( (IRS, 2SR) -2- (4-7;VtP7i^) - 2-t .Kta.^- 1 - ( (4 
- (M)7^tn.^f;i') 7x-=-M fif-fr) -2, 
y i 77y-7-*;v#^t$ F 

20 2 , }* n-l-^y/y 9 V 7 -XArftyWt (1 0 6mg, 0. 640* 

/V) ©fF7k Kn77^ (5ml)*8ftfc % WU/^py F.(0. 11ml, 
1. 7 2$y^/U) *5j;tfN, N-^f;V^/VA75 K (0. Olml) ^Bx. 
T s ilt3 oaWftttU EJ&Jfc&WEfNsLfc. W»0|»3:f/U (5ml) 
JSJRtC (IRS, 2SR) -1- (4-7/W^-u^^^/U) (4- 

25 (h!)7^a^f^) 7j-;H -2-7'o^7?y!lii (15 0mg, 0. 
4 3 5!) */U) *5j;^?nSW7K (5m 1 ) fcto;fcTMT?»«#Lfc D 
£zK (50ml) TJftHU Blflfc*?*' (5 Om 1 X 2) -ejftffl Lfc. ttttitt&ffii 

^y*»6,WHfJi**r, ^Mfc^ (16 0mg, 8 1%) £#fc 0 
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mp 121-122°C 

IRvmax^cnf 1 : 1780, 1644, 1537. 

Anal. Calcd for C^H^NO,: C, 65.36; H, 4.61; N, 3.05 
Found: C, 65.41; H, 4.38; N, 2.76. 
5 'H-NMR (CDC1 3 )6: 2.76-3.00 (2H, m), 3.18-3.30 (2H, m), 4.12 (1H, d, J = 3. 6 
Hz), 4.48-4.76 (4H, m), 5.08 (1H, s), 6.90-7.16 (2H, m), 7.20-7.52 (6H, m), 
7.60 (1H, d, J = 7.6 Hz), 7.85 (1H, d, J = 7. 6 Hz). 

mmm 1 8 

2-^p^- N - ( (IRS, 2SR) -2- (4-7^P7s=/V) -2~t Fndrv' . 
.0 -1- ( (4- (HJyx^n^^vu) tf-M a&M T±YTK K 

(IRS, 2RS) -l-.(4-7/^P7^-^) -l-t:KP^>3- (4- 
]}7/U^n^f-;U) 7^~;V) -2-7°P MA'TKl/ (2. Og, 5. S45y*^) 
©Wif ^ (5 0ml) ^SC/P^Ttf ^7*0 * F (7 2 3ffl 1 , 8. 3 0 

$ y & i t&fnmw* (somi) zto z.xMux* 3 mmmw t it, Ki&m 

15 ^ttK (1 O 0m 1 ) T*#f*U (2 0 Om 1 X 2) T-*4ttitfc 0 tttti& 

■ P^^^^o^^?.^- (^Vf : Bfflte*?*^ 2 : 1-1 : D t* 
H^U @^^5^-^1^^f?^ii£-frT^ ^Jtl-fc3* (2. Og, 8 3%) 

20 mp 151-152°C 

IRvmax^cnf 1 : 1659, 1647, 1547. 

Anal. Calcd for C l8 H 16 BrF 4 N0 2 : C, 49.79; H, 3.71; N, 3.23 
Found: C, 49.80; H, 3.41; N, 3:03. 

^-NMR (CDClj) 5 : 2.72-2.96 (3H, m), 3.74 (2H, dd, J =18. 4, 13. 6 Hz), 4.38-4.52 
25 (1H, ra), 4.92-5.00 (1H, m), 6.53 (1H, d, J = 8. 4 Hz), 7.02-7.18 (2H, m), 
7.22 (2H, d, J = 8.0 Hz), 7.32-7.50 (2H, m), 7.51 (2H, d, J = 8.0 Hz). 
mi&W7 9 

4-7*f/V-N- ( (IRS, 2SR) -2- (4-7^tn7i^) -2-t Kp^ 

-l- ( (4- (Wy^o^^/u) ysL^M ^/u) ^^Xr^K 
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4-n-^f;^ItSI(l5 3mg, 0. 8 6 5 V <DT b7* V*?? % S ■ 

(5ml) m&fc. WJJ^nUK (0. 15ml, 1. 72^^) *3i 
tM, N-^f;l/*/VA7$ K (0. Olml) SriPxT s ii&f30«# 
U R/£ifc&»BES* Lfc. »©*©fiffift^^/l' (5ml) mWiK (IRS, 2S 
5 R) -1- (4-7Mo7x^) (4- ( bV yfrHmt^As) 

7i^) -2-7 , oe/V75yiS!l(2 0 0]ng l 0. 5 7 5 y ^/V) jfe <fctfg& 
fPfifTk (5ml) &iH*TM*C»£»#Lfc B SJtfi^RSr* (5 0ml) T*« 
U m&&fl' (5 Oml x 2) tttWLfc. ttffi««r«3M^T?i^U ^StK 

10 7-1"- h*fy:ftixf^=4 : 1-1 : 1) "CfiSffSU WM^A"-^-* 
^6>S*S^*-&T % SSlSfll^ (1 7 2mg, 6 4%) &#7t„ . 
rap 171-172'C 

IRv max^cm" 1 : 1638, 1609, 1537, 1512. 
. Anal. Calcd for C 27 H 27 F 4 N0 2 : C, 68.49; H, 5. 75; N, 2. 96 
15 Found: C, 68.46; H, 5.89; N, 2.94. 

'H-NMR (CDC1 3 )6: 0.92 (3H, t,. J = 7. 2 Hz), 1.22-1.44 (2H,.m), 1.48-1.70 (2H, 
in), 2.63 (2H, t, J = 8. 0 Hz), 2.80-3.06 (2H, m), 3.84 (1H, d, J = 3.0 Hz), 
4.50-4.70 (1H, m), 5. 08 . (1H, s), 6.12 (1H, d, J •=■ 8.2 Hz), 7.00-7.36 (6H, 
m), 7.38-7.58 (6H, m). 

20 $mm 8 o 

N- ( (1 RS, 2 S R) -2- (4-7;^B7i-;l/) -2-fc Kn^v--1- ( (4 
- (b])y^±X2/f-jU) 7*=.;U) tf-Ar) -8-3V V V^/Ptf^f- 5 

K 

(IRS, 2SR) -2-T5/-1- (4-7;VtD7i=/l/) -3- (4- (hV7 
25 JVirnJ-J-tV) y=c=.;V) (4 5 0mg, 1. 44 5!!^) (D 

7th^M)^ (30ml) »8-^f7!)y*;l/**y^ (249mg, 1. 4 
4 5 9 *3 J; If l 3 - ( 3 -v^ fvi-T % / ~/ p \£jv) %a*$*M % K • 

itt (4l3mg, 2. 1 5 $ *5ckT>*l-fc Ko^-lH-^y/ h ]) 

TV*— As (2 2 Omg, 1 . 4 4 5 9^) SrAP^T^mT*«m# Lfc. RJS« 
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&7j< (10 0ml) flHJU SB& t ?*' (1 0 O m 1 X 2) Xjfflffl Lfc. ttffi^ 

!)W*7^o^f^7'f- (^MJ-V : gfl^5^= 1 : 1) T?SHtU 
gilxf;!/— ^■y-yfrbmg&ZHXs $Mtt&V0 (I62mg, 24%) &# 

5 .It, 

mp 83-84T: 

IRvmax^cm' 1 : 1644, 1574, 1549. 

Anal. Calcd for C&Fjlfii • l.Ol^O: C, 64.19; H, 4.56; N, 5.76 
Found: C, 64.07; H, 4.39; N, 5.61. 
10 l H-NMR (CDC1 3 ) 8 : 2. 99 (2H, d, J = 7. 4 Hz) , 4. 52 (1H, d, J = 3. 6 Hz) , 4. 70-4. 90 
(1H, m), 5.12-5.20 (1H, m), 6.96-7.08 (2H, m), 7.31 (2H, d, J= - 8.0Hz), 
7.36-7.54 (5H, m), 7.67 (1H, t, J = 7. 6 Hz), 7. 98 (1H, dd, J = 8. 0, 1.8 Hz), 
8.28 (1H, dd, J = 8.0> 1.8 Hz), 8.71 (1H, dd, J = .4.0, 1.8 Hz), 8.79 (1H, 
dd, J = 7.4, 1. 8 Hz), 11.49 (1H, d, J = 7. 6 Hz). 

15 mmffl8i 

N- *( (IRS, 2SR) -2- (4-7;Vtn7x^).-2-t Fp^VtI- ( (4 
' • r ( hV ^)V) 7*-/U) t =f)V) -4- ( h V 7 JV* U * f-fls) 

s<yXT % F 

(IRS, 2 SR) -1- (4-7/l/tti7s^). -1-t (4- ( h 

20 y77U^-D7 { 5 L 7V) 7i=^) -2-/nkVi'7 5Vl^I (2 0 Omg, 0. 5 7 
5<J^/V) ©RS^/V (5ml) «{C4- (hVy^n^^M ^sv*4l\> 

F (I79ing, 0. 8 6 5 D *M jBit^t&fPSWTk ( 5 m 1 ) 
M*CH$RB«8 i Lfc 0 fxJ&W&yfc (5 0ml) -CftJRU BM^fr (5 Om 1 

x2) -ettwbfco ttm^^fn^jfokx»»b, mm^?**sv^mm 

f-;U=2 : 1) T?«ffilU *JBfls£* (1 

7 1 m g , 6 2%) &#fc„ 
mp 228-229t 

IRv max^cm" 1 : 3285, 1641, 1329. 
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Anal. Calcd for C M H l8 F 7 N(V C, 59.39; H, 3.74; N, 2.89 
Found: C, 59.30; H, 3.74; N, 3.04. 

l H-NMR (CDCV 5 : 2.90-3.08 (3H, m), 4.56-4.70 (1H, m), 5.04-5.14 (1H, m), 
6.06-6.20 (1H, m), 7.00-7.20 (2H, m), 7.20-7.34 (2H, m), 7.36-7.56 (4H, m), 
5 7.60-7.70 (4H, m). 

mmms 2 

N- ( (IRS, 2SR) -2- (4-7^P7*-^) -2-tKn^-l- ( (4 
- (M)7/vto^f/W .7x^;i/) }*?>V) x.f°fr) -2- (l-1-y* T 

10 wfHK (1 6 Omg, 0.86 $y^) ot f7t Ynyyv (5 

ml) mWtt^ tt-V-V^WV F (0. 15ml, 1. 7 2 $ y^E/V) fcit^N, 
N-^^fM/^7$ K (0. Olml) &2inx.Ts Mt30«#U £ 

^^^ff @* Ltc 0 nmomm^^ ( 5 m 1 ) c 1 r s , 2 s r) - 

x _ (4-7^0^^^^) -i-fc Kp=¥->-3- (4- (M)7/vtn^f;v) y 
15 *=/W) -2-^p f/UT 5 vWk% (200mg, 0. 57$P *i itff&ft) 
(5ml) fc^-CMT* 2 ttfflfttt Lfc 0 KJfof££* (50ml) 
U ftB^fvV (5 Om 1 X 2) tfttWLfc. ttffittfc^£*tola*ife}*U 

(^f-V :g^»i^=2 : 1-1 : 1) TfflfJilU S^^-^f" 
20 ^feSfe* ( 1 7 5 m g , 6 4%) 

rap 186-187°C 

IRv. max^cm" 1 : 3285, 1657, 1539, 1512, 1120. 
• Anal. Calcd for CjyyTO,: C, 69.85; H, 4.81; N, 2.91 
Found: C, 69.62; H, 4.68; N, 2.85. 
25 l H-NMR (CDC1 3 ) 6 : 2.40 (1H, dd, J = 14.2, 10.4 Hz), 2.70 (1H, dd, J = 14.2, 
4.0 Hz), 3.28 (2H, d, J = 3.6 Hz), 3.90 (2H, d, J = 2.2 Hz), 4.24-4.40 (1H, 
m), 4.70-4.84 (1H, m), 5.15 (1H, d, J = 7.8 Hz), 6.78 (2H, d, J = 8.0 Hz), 
6.88-7.00 (2H, tn), 7.04-7.20 (3H, ra), 7.20-7.34 (2H, ra), 7.36-7.60 (3H, m), 
7.70-7.94 (3H, m). 
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2- (xf/U^*/) -N- ( (IRS, 2 S R) - 2- (4-7/^a7x=^ -2- 
tKo^-l- ( (4- (hF7^i-B>f^) 7*=/w) ^^w) ^/w) -1- 

5 2- (a^/M-^f) -N- (2- (4-7/V^-n^3i=/W) -2-^-dfy-l- ( (4- 
(hP7A^-P>f^) 7 ^fvU) -1-1"7# Ul/XsUtf^-V-S. 

K(4 0 0mg, 0. 7 95U^V) * y — ( 3 0 m l ) JffiftfcifcftS'V^ 
V (I I) (19 8mg, 1. 5 7 $ ^Jn^ MX' 3 O^MWPLfc. R 

/S^iCTk^Tx MJ !7A (3 0mg, 0. 7 9$!J^) &*U;l, 

10 H*IH«#Lfc. ©fti££lgl58£l£ (3 0ml) mt^A* (5 0ml 

X2) t*B)Lt ttffltt£*:fcJ:tf^££*^a&j*U **«S«?^.S/17A 

^:W|xf/i«2 : 1-1 : 1) Xft$!U BW^A'-^^^feWMkL 
X, 2- (oi^/^driy) -N- ( (IRS, 2SR) -2- (4-7/U^-p 7^yU> 
15 -2-fc Kp^-I- ( (4- (hV7^u^^;U) 7^~;U) a:*7U) - 

£fiHi£^*f-> : SlSb^^ 10:1 OMt» LX> (37. 
2mg, 9%) fc#fc„ 
mp 157-158°C 
20 IRv max^cm" 1 : 1622, 1510, 1300, 1236. 

Anal. Calcd for C^H^NO,: C, 68.09; H, 4.93; N, 2. 74 
Found: C, 67.96; H, 4.86; N, 2.82. 

'H-NMR (CDC1 3 )S: 1.38 (3H, t, 7.0 Hz), 2.62-3.10 (2H, m), 3.28 (1H, d, J 
= 4.0 Hz), 4.06-4.30 (2H, m), 4.88-5.04 (1H, m), 5.10-5.22 (1H, m), 6.03 
25 (1H, d, J = 9.6 Hz), 7.00-7.20 (3H, m), 7.20-7.60 (9H, m), 7.77 (2H, dd, 
J = 20.0, 8.2 Hz). 

N- ( (IRS, 2SR) -2- (4-7;UtP7i^V) -2-t Kn3ri/-1- ( (4 
- (M)7;^o^f^) 7zz.-jV) *<?-jU) -9-Ty Y-7±lsjj/l>tf3r 
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IK F 

9-ry^7ty^yi (143mg, 0. 6 4 5: (Of by t Kp 

77^ (5ml)Ml', W!)/^n!) K (0. 11ml, 1. 7 2 ^ y 
SSkXfN, N-v 5 ^f';V^/l'A7x K (0. 0 1ml) SriBxT, 
5 U K^Sr^M* b7t 0 &81*©BI«^/l' (5ml) *g«K: (IRS, 

2 SR) -1- (4-7A'tn7i^) -1-t Kcr^v'-S- (4- ( h ]) 7jVJrxi?. 
f/U) 7*-/U) -2-7°a¥jV7$.yi&gm (15 0mg, 0. 4351^^) *i 
itftSlnM* (5ml) ZMz_X^Vm&ffl*Ltc 0 £j&$t&7K (50ml) 

u ^^^/w ( 5 o m i x 2) -eftbm Lfc 0 mmwi*mQ'kM.fc-<?mftu 
?7yj- (^i-y -.0^3-^=2 : i) Titigu gfi^^— 

kf?SSIi£itT, ^SflS^ft (1 3 6mg, 6 1%) &#TC„ 
. rap 251-252'C . 

IRv max^cnf 1 : 1655, 1514, 1335, 1161, 1111. 
15 Anal. Calcd for CaJU^MV C, 71.95; H, 4.48; N, 2.71 
Found: C, 71.81; H, 4.55; N, 2.74. 

.'H-NMR (CDC1,) 8: 2. 32 (1H, dd, J = 14.2, 11.8 Hz), 3.59 (1H, d, J = 14.0 
Hz), 4.74 (1H, d, J =8.0 Hz), 5.16-5.32 (1H, in), 6.57 (1H, d, J = 8.8 Hz), 
6.76 (1H, d, J = 8.8 Hz), 6.96-7.10 (1H, m), 7.10-7.30 (3H, m), 7.30-7.46 
20 (2H, ra), 7.54-7.76 (6H, m), 7.84-8.00 (2H, m), 8.42 (1H, s). 

mmms 5 

N- ( (IRS, 2SR) -2- (4-7>tD7x=;W -2-fc Kn^r^-l- ( (4 
- (bV 7/^P^^V) 71=^) aL-f-A) -9-t^y-9H-7;Wtl/ 

y-l-7J/^>-^5 K 
25 . 9-t^y-9H-7;^Vy-l-^yi (I4 4mg, 0. 6 4^P^) 
Ofh7tKo77>'(5ml)^^ WJ)^n!)K(0. llml, 1. 
72$y^/l') *5j;tfN, N-^f;^;i/A7$K (0. Olml) ZMtLX, 

mm.x*3oftmimu Kj&m*ffl£%*^tco mmomm^fA (5m n m 

m\Z (IRS, 2SR) -1- (4-7;^o7 -l-kKo^i/-3- (4- 
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(MJ7/M-n;*?vl') -2-7°u \?)VT % (15 0jng, 0. 

435 vw) fc*<to { iafnaw7K (5mo ^jpxT^x^a#Lfc 0 sis* 

&7K (50ml) Ttffrf? U Bfflfe^/l' ( 5 0 m 1 X 2 ) Tttffi Lfc. ttfflffi&ft 

5 ?-ju-^*i->faibm%£&ts&x, &mc&m a 3 7m g , 6 1%) 

mp 185-186^ 

IRvmax^cnf 1 : 1698, 1607, 1574. 

Anal. Calcd for C 30 H 21 F 4 N0 3 • 0. liy): C, 69.12; H, 4.10; N, 2.69 
Found: C, 68.98; H, 3.91; N, 2.63. 
10 4HMR (CDC1 3 ) 8 : 2.90-3.12 (2H, in), 3.85 (1H, s), 4.64-4.80 (1H, m), 5.20 
(1H, s), 7.00-7.16 (2H, m), 7.20-7.70 (12H, m), 8.12 (1H, dd, J = 7. 2, 2.0 
Hz), 10. 16 (1H, d, J = 7.6 Hz). 

mmm 8 6 

N- ( (IRS, 2SR) -2- (4-7^tP7i=/V) -2-fc Kp^V-1- ( (4 
15 - (h$7A'itV*f-A') 7*.-M tf-fr) ^/U) -3, (bV7A'* 
P J fvw) s<l/XT % K 

. (IRS, 2SR) -1- (4-7;l'to7x=^) -1-t (4- (h 

. JJ 37/loj-p 9^) ^i^/P) -2-7 % u\£fls7%l>4£&!& (I50mg, 0. 43 
5 y <Dmm^^ (5m l ) JgJftlE 3 , 5 -If * (hJJ y^M-p ^ 5vl^) ^ 

20 y^;^p!)F (117ml, 0. 6 4 $ y^e/i^) fciWfPfiWTK (5ml) 
fcJP£TgfiT?*|ft»#Lfc„ £Ofc$&7k (5 0ml) T?*R.L, ft^^A- (5 
0ml X 2) -CjfcffiLfCo fc^m-r^S/pA*? 

&JIfc£4fe (7 3mg, 3 1%) fcfcfc. 
25 mp 150-151°C 

IRvmax Br cm" 1 : 1651, 1620, 1543, 1512. 

Anal. Calcd for Cj 5 H 17 F 10 N0 2 : C, 54.26; H, 3.10; N, 2.53 

Found: C, 54.12; H, 2.95; N, 2.38. 

l H-NMR (CDC1 3 ) 8 '• 2.80-3.04 (3H, m), 4.60-4.78 (1H, m), 5.13 (1H, s), 6.24 
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(1H, d, J = 8.4 Hz), 7.02-7.20 (2H, m), 7.20-7.32 (2H, m), 7.40-7.56 (4H, 
m), 7.90-8.02 (3H. m). 

( (IRS, 2 S R) -2- (4-7^P7x^V) -2-t 
5 -1- ( (4- (MJ7^tD^f/U) 7^=-;l>) pt^V) -l-T7$\sl/ 

8-7'o ; E-l-t7^1/y*/l/^yi (I6 1ffig, 0. 6 4 $ !> *r/U) <OT V 
7t KP77^ (5ml) WD^Bll K (0. 11ml, 1. 72 

feitM, N-^f;^A7n* (0. 0 1ml) &Mk.X, 

io -e 3 o #mmw u Bu&mzummii vft a nmm<o^m^^ ( 5 m 1 ) k 

.(IRS, 2SR) -1- (4-7;V*o7x=;V) -l-t Kndr^-3- (4- (bP 
7/^a^f;P) 7cn=;v) -2-T^p fcVU7$ yttH (l50mg, 0. 43$ 
JJ *r;u) *5«fctf&iFqMW* (5ml) fc&*T»rNMaH*Ufc. EJfcJfcSr* (5 
. Oml) i?#J|3 U mm^Tfr ( 5 0 m 1 X 2 ) T*ttW Lfc. ttffiiRfc«PfMfc!ft# 

A^pv1>^7^ (-^V : |Hfec?y[,= 2 : 1-1 : 1) TfftSSU TO 
.a:f-/U-^*-!hya»6fR»***T % KjWb^ (6 7mg, 2 9 %) 
mp 191-192"C 

IRvmax^cm -1 : 1653, 1634, 1510. 
20 Anal. Calcd for C^BrF^ -.0. 2H 2 0: C, 58.97; H, 3.74; N, 2.55 
Pound: C, 58.73; H, 3.44; N, 2.49. 

HBJMR (CDC1 3 ) 6 : 2.80-3.02 (2H, m), 4.78 (1H, brs), 5.02-5.20 (1H, m), 
5.60-5.80 (1H, m), 7.04-7.20 (2H, m), 7.22-7.44 (5H, m), 7.44-7.70 (4H, m), 
7.74-7.96 (3H, m). 

25 mm 8 8 

4- (A-7)V*xx^y/j fr) -N- [ (IRS, 2SR) -2- (4-7/M-p 7cc 
~)V) -2-fc Kn^rv'-l- [4- ( hi) 7^n/ stypAS} ^=f-)V\ 
if^77/U/K3M)-$ K 

(IRS, 2SR) -2-7$ /-l- {4-7^vt7x=^M -3- [4- (hD7 
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jltf-UffjU) 7ai^A']^n^-l-*— A'O. 224g(0. 7155 U ^t/V-) % 
4- £&#@£0. 17g (0. 7^!)W) \ 1-k 

Kadrv'-O-y h !;ry-/V*^#lO. llg (0. 7UU^v) £T-feh=h 
!)/H0ml 4>^Jt# h 1 -^TvW 3 - ( 3 f~)V7 % J Zfn Utv 
5 5 F • 0. 1 4 g (0. 7 1$V Sr^JDx^ fflftTf— IfelJW bfc 0 

JfcSO.- 3 2 1 g W8 3% 
10 mp 156-157^; MHWR (CDC^-DMSO-de, 200MHz) 8 2.83-3.06 (2H, m), 4.60-4.71 
(1H, m), 4.91 (1H, d, J = 3. 2 Hz), 5.08 (1H, t, J = 3.1 Hz), 7.08 (2H, t, 
J = 8.6 Hz), 7.14-7.31 (5H, ra), 7.45 (2H, d, J = 7. 4 Hz), 7.50 (2H, dd, J 
= 5.6 Hz, 8.8 Hz), 7.77 (4H, s), 7.83 (2H, dd, J = 5. 4 Hz, 9.0 Hz); IR (KBr) 
3536, 3303, 1644, 1601, 1541, 1507, 1329, 1281, 1225, 1161, 1111, 1069, 864, 
15 849 cm" 1 ; Anal. Calcd for (yyyWVO. 2^0: C, 66.35; H, 4.16; N, 2.58. Found: 
. C, 66.14; H, 4.06; N, 2.57. 

4- [ (Z) -2- {4-?xm7x.~;U) -N- [ (IRS, 2 SR) -2- 

(4-7^n7x=^) -2-k Ka^-l- [4- ( bV y/uJru 
20 /kl sLf-j^"] -<y*^*/U3j?dMf-5 K 

(IRS, 2SR) -2-7$y-l^ (4-7/UtP7^;l') -3- [4- ( bV 7 
)Vjtv*^-)V) 7xl=^/1>]7°xis<>-1-3—;U0. 245g(0. 782$ V s 
(Z) -4- [2- (4-^nn7x^) ^*r~;V] $AfftO. 2 0 g (0. 7 8 
> 1-t FDdrv-^^i/Miry-^TK^O. 12g (0. 78§U 
25 */U) %T± h=H)MOml $ T?Jf# Lfti* 1 -^^/W 3 - ( 3 -v^ 5^7 
?;7*o tVP) %A*»*M $ K • SRIIO . 15g (0. 785J) */V) %MtL* 

ATf£«k * y *^«ri§ bfc^, mmzw&m Lit. 
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Sfe&S. HXftO. 3 7 8 g 8 7% 

mp 193-194t; l H-NMR (CDCla-DMSO-dg, 200MHz) 8 2.77-3.03 (2H, m), 4.56-4.69 
(1H, m), 4.82 (1H, d, J = 3.4 Hz), 5.05 (1H, t, J = 2.8 Hz), 6.61 (2H, s), 
6. 95 (1H, d, J = 9. 0 Hz) , 7. 06 (2H, t, J = 8. 6 Hz) , 7. 14-7. 30 (8H, m) , 7. 42-7. 56 
6 (6H, m); IR (KBr) 3260, 1642, 1512, 1325, 1165, 1115, 1067, 872, 826 cm' 1 ; 
Anal. Calcd for C^CIF^ : C 67.21; H, 4.37; N, 2.53. Found: C, 67.00; 
H, 4.42; N, 2.48. 

4- (4-? ua7 -N- [ (IRS, 2SR) -2- (4-7;Vta7x= 

io /U) -2-fcKc^-i- [4- (Ml^/M-u^/i") y<yp/u2 ^y-V 

(IRS, 2SR) -2-TS/-1- (4-7/l'i-p.7x=/H "3- [4- (MJ37 
/^p^f^) 7x=;i']7'n^y-i-t-;vo. 2 3 5 g (O. 7 505!]^), 
4- (4-^bb7*;^) Sf*t»0. 19g (0. -7 5$y^) , 1-fcK 
15 B^^/h^T/w^ffl^O. llg (0. 75$U^) tr-feh^MJ 
MOml ^Tlf # bfcjJ* 6> 1 -x-f-fir- 3 - ( 3 -v 5 ^ ^ / fc!» 

5 K • jfilO . 1-4 g (0. 75^1) fcfll*., ii&T- fcfctt'bfc.' 

20 ^^-^f-^J; 9 LT> BW*«rftfc 0 
fcftO. 3 5 3 g tJ$8 7°/o 
mp 188-189°C; 'H-NMR (CDCl 3 -DMS0-d 6 , 200MHz) 5 2.77-3.03 (2H, ra), 4.56-4.69 
(1H, m), 4.75 <1H, d, J = 3. 2 Hz), 5.06 (1H, t, J = 3. 1 Hz), 6.85 (1H, d, 
J = 8. 4' Hz), 6.95 (2H, d, J = 8.8 Hz), 6.97 (2H, d, J = 9. 2 Hz), 7.07 (2H, 

25 t, J = 8.8 Hz), 7. 23 (2H, d, J = 8. 0 Hz), 7.33 (2H, d, J - 9. 2 Hz), 7. 43-7. 51 
(4H, m), 7.64 (2H, d, J = 9. 2 Hz); IR (KBr) 3291, 1636, 1512, 1487, 1329, 
1256, 1121, 1069, 837, 828 cm" 1 ; Anal. Calcd for (yyUF^O, : C, 64.04; H, 
4.08; N, 2.58. Found: C, 63.86; H, 4.06; N, 2.55. 
9 1 

160 



WO 02/059077 PCT/JP02/00532 
4- (4-7;Vto7s-^) -N- [ (IRS, 2 S R) -2- (4-7^o7i= 
/v-) - 2 -k Kp * V- 1 - [ 4- ( h )) 7?v3rut ^-)V) ^Vvvvl - 5 - [ 

1) 4- (4-7;^P7*^) - 5 - ^ f^- 2-7x^7 7 y- 3-*/^y^ 
5 ^fvU 

^y>f/«^H2. 43 g (6 4. 6 7 $y^) a-7^0-4- 
(2-fu-l-^^)'<^ll- 7g (64. 7 5!)^) O^^y 

^eomiW^'J^ye. 4 0ml (6 4. i^V^M *m.U-?MZ.s 

mux— mm& bfc 0 mm^Tk somit 1 5 m 1 *u %mx* 1 «* w 

«JSt6@ft 1X*7. 8 6 0 g W3 8% 

15 mp 78-79t; 'H-NMR (CDC1 3 , 200MHz) S 1.02 (3H, t, J = 7. 1 Hz), 2.30 (3H, 
s), 4. 10 (2H, q, J = 7.1 Hz), 7.09 (2H, t, J = 8.6 Hz), 7.19-7.48 (5H, m), 
7.82 (2H, dd, J = 1.9 Hz, 7.7 Hz); IR (KBr) 1716, 1510, 1323, 1223, 1105 
cm' 1 ; Anal. Calod for C 20 H 17 FO 3 : C, 74.06; H, 5.28. Found: C, 73.82; H, 5.35. 
2) 5- [ {7±Y*V) "4- (4-7^P7is^) -I-? x.~fV7 

20 y ~y- 3 -M? l/^fcz-f)^ 

4- (4-7 >t0 7 x.s=-A) - 5 f 2-7 x -^7 7 y- 3-^^^yS^f 
)V\ 9. 06 g (5 8. 7 6 $!)^) , N-^o*^^VW5 K10. 5 g (5 
8. 85!)^) v 2, 2' M yf^V-hDA') 5Omg<50Sft 

^i5 0ml jgfiR*. o . 5 ft PQftig&ffi bfco RfHKfcfcafcJWP Lfctk afetfc 

§T*l/C % 5- CZp^^) -4- (4-7/VtD7x^) -2-7x=/l/77y 
i?>f^AT5 K4 0mlK3&*»U BfflH-MJ*A9- 64 g (1 1 8 5 'J 
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/u=6/l) , B#J$>&#fc 0 

4X1:17. 24 g lfc#S7 7% 

mp 114-1 16^; 'H-NMR (CDC1„ 200MHz) 5 1.02 (3H, t, J = 7. 1 Hz), 2.10 (3H, 
s), 4.11 (2H, q, J =7.1 Hz), 5.01 (2H, s), 7.11 (2H, t, J = 8.6 Hz), 7.33 
(2H, dd, J =5. 6 Hz, 8.8 Hz), 7.42-7.51 (3H, m), 7.81-7.87 (2H, m) ; IR (KBr) 
1740, 1717, 1508, 1242, 1223, 1130, 1024, 849, 700 cm" 1 ; Anal. Calcd for 
10 C 22 H l9 F0 6 : C, 69.10; H, 5.01. Found: C, 69.08; H, 5.07. 

3.) 4- (4-7;^p7i^;v) -5- [ h^vO 

5- [ (T± h*ci/) ff-fr] -4- {A-yjV^-uy^^-jV) -2-7i^;V7 = y 

- 3-^;v#>-^f-/v4 . 020g (10. 5 15!) ^-/v) HO %&fcMf 

15 * y 5 0mi <nm&m 2.50 mmw t fc„ Bn&w&mmitm 
. .(^^>/^^^=9/i) % mm*mz» 

n&Mfc IRS2. 130g IK$5 7% 

'H-NMR (CDC1„ 200MHz) 5 1.02 (3H, t, J = 7. 1 Hz), 3.37 (3H, s), 4.12 (2H, 
20 q, J = 7.2 Hz), 4.33 (2H, s), 7.10 (2H, t, J = 8.8 Hz), 7. 36 (2H, dd, J = 
5.4 Hz, 8. 8 Hz), 7.40-7.49 (3H, m), 7.81-7.89 (2H, m) ; IR (neat) 1717, 1508, 
1223, 1109, 1096 cm" 1 

4) 4- (4-7/l'tP7i=/l') -5- [ (/• ^fvW] -2-7^-/1/7 7 

25 4- (4-7/^D7x-;U) -5- [ (^ tf'A'] -2-7 *~)\s7 7 V~ 

3-*/Hl?yR^/H . 535g (4. 3325!) t 2 N;M8HW- h !> £ 

AtK^4. 3 3ml (8. 6 6?!!^) £p< * / —frl 0 m 1 4>T\ 7 0°C£ 

5vU-T?2|E)ttttJL7t„ **fc#6»S%^*«K^- F y ^A-Ciaft, »£j)&Efg* 
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^jv=z/i-mk^fv) , ^MJ-i'.fc&INMIsLTs BW*Sr#fc. 

JRfil. 0 0 6 g W7 1% 
mp 175-1761C; l H-NMR (CDC1„ 200MHz) 5 3.36 (3H, s), 4.31 (2H, s), 7.08 (2H, 
5 t, J = 8. 8 Hz) , 7. 35 (2H, dd, J = 5. 6 Hz, 8. 8 Hz) , 7. 41-7. 44 (3H, m) , 7. 78-7. 85 
(2H, m); IR (KBr) 3055-2555, 1686, 1508, 1225, 1100, 851 cm" 1 ; Anal. Calcd 
for C 19 H l6 F0 4 : C, 69.93; H, 4.63. Found: C, 69.76; H, 4.71. 
5) 4- (4-7;^o7t^) -N- [ (IRS, 2 S R) -2- {A-yjV^u 
7^~;V) -2-fc Kadrv'-l- [4- V 7;U*u /^u) ^J-jU] - 

10 5- [ h*i") fT-As] -2-y^=-;vyyiy-Z-ij;v^^-% K 

(IRS, 2 SR) -2-T5/-1- (4-7;^o7i=/l') -3- [4- ( VV 7 
)Viru^^)V) •7^=-)V\7°VL/<l/-\-ji-—!\'Q>. 2 2 8 g (0. 7 2 8 $ ]) „ . 
. 4- (4-7^tP7*^) -5- [ -2-7 zc~/U7 y y-3- 

^JJ^^BO. 24g (0;.7 3$!)^) , 1-t K« ^^V^h 'J 7*/*- A* 
16 TKfPtlO. llg (0. 7 3$])*/V) Sr7th=hy/H0ml^T'i#U^ 
. 6, i -s^/w- 3 - ( 3 f-A-7 577"a t°/H 5 K • &fflL 0.14 

g (o. 7 3§-y*/u) MT^(^Lfci.Rrt?**B»^^K:**? 

20 ftftU, BflMfefcfcfc. 

HKgO. 341 g lfc^7 5% 
rap 204-206t; 'H-NMR (CDC1 3 , 200MHz) 8 2.48 (1H, d, J = 4.0 Hz), 2.51-2.70 
(2H, m), 3.43 (3H, s), 4.32 (2H, s), 4.51-4.64 (1H, m), 4.75 (1H, t, J = 
3.7 Hz), 5.61 (1H, d, J = 8. 4 Hz), 6.90-7.00 (4H, m), 7.09 (2H, t, J = 8.6 

25 Hz), 7.19 (2H, dd, J = 5. 2 Hz, 8.6 Hz), 7.30-7.42 (7H, m), 7.56-7.61 (2H, 
m); IR (KBr) 3301, 1636, 1512, 1329, 1223, 1163, 1123, 1094, 1069, 839 cm -1 ; 
Anal. Calcd for CjjH^NO,: C, 67.63; H, 4.54; N, 2.25. Found: C, 67.46; H, 
4. 71; N, 2.25. 

m&M 9 2 
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4- [2- (4-^nD7*^) ^fvU] -N- C (IRS, 2 S R) -2- (4-37 /P 
^D7i=/l') -2-tKP^-l- [4- (hU7;l/tn^f/l/) "^vVl'] 

(IRS, 2 S R) -2-T5 7-1- (4-7A>*tt 7zz-M -3- [4-(hP7 ' 
5 frXu* ^/U) 7x^] 7*a /nV- 1 ;l/0 . 219g(0. 6 9 9 $ y ^ 
4 - [2- (4-^0 07*=^/) xf/v] StSiO. 18g (0, 7 05y^), 
l-tYu^^^/YVT^-^jmifaO. llg (0. 7 0 5 y^e/u). SrT-fe 
h U/H Oml «f>"C|ftt* UjfciflSfe l-xf/V-3- (3-^f^7^7"P t:° 

jv) %fl,i&*M% K-«ftfto. i3 g (o. 7 o$ ^apx, ffitT— tft 

fifefefi MO. 3 4 5 g (R$8 9% 
•mp 211-212°C; 'H-NMR (CDC^-DMSO-dj, 200MHz) 5 2.56-3.06 (6H, m), 4.53-4.66 
15 (1H, m), 5.03 (1H, t, J = 3. 1 Hz), 5.32 (1H, d, J = 3.6 Hz), 7.01-7.27 (9H, 
m), 7.36-7.54 (6H, m), 7.60 (2H, d, J = 8.2 Hz); IR (KBr) 3287, 1638, 1541, 
1512, 1325, 1229, 1163, 1115, 1067, 837 cm" 1 ; Anal. Calcd for C 31 H 26 C1F 4 N0 2 : 
C, 66.97; H, 4.71; N, 2.52. Found: C, 66.65; H, 4.62; N, 2.51. 

20 4- [c i s-3- (4-^0P7x-;V) jt*ri/?V-2-' f/P] -N- C (1 RS, 2 
SR) -2- (4-?j]s*v7x.~A') -2-k Ko^V-1- [4- ( hV ^ 

(IRS, 2SR) -2-757-1- (4-7/^Q7i^) -3- [4- ( h V 7 
tVirn/.f-jV) 7i^]7n/^-l-t-/U0. 2 6 4 g (0. 8 4 3 $ JJ ^/P) N 
25 c i s-4- [3- (4-^0071^) t^v'7V-2-'f/^ SSftO. 23g 

(o. 8 4?y^), i-t vu^y^yhvry-^m^o. i3 g (o. 

845!J^) &T±h-hV/\'l0ml*-?ffiftVi£tft>lrx-?-A'-3- (3- 
$ / 7°* V?M *jM£*M $ K • 0. 1 6 g (0. 8 4 5 y ^/P) 
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&£t&* KIO. 2 8 8 g J|X^6 0% 

rap 162-166*0; 'H-NMR (CDC1„ 200MHz) 6 2.91 (2H, d, J = 7.4 Hz), 3.49 (1H, 
5 dd, J = 3.5 Hz, 10.5 Hz), 4.36 (2H, s), 4.46-4.63 (1H, m), 5.05 (1H, t, J 
= 3.1 Hz), 6.03-6.08 (1H, m), 7.02-7.23 (10H, m), 7.36-7.43 (4H, m), 7.47 
(2H, d, J = 8.0 Hz); IR (KBr) 3289, 1642, 1541, 1510, 1325, 1229, 1163, 1111, 
1067, 1019, 828 cm- 1 ; Anal. Calcd for dl^CHVKV C, 65.32; H, 4.24; N, 2.46. 
Found: C, 65.21; H, 4.01; N, 2.44. 

io mmm 9 4 

• N- [ (IRS, 2SR) -2- (4-7A*B7x=A') -2-k h*n^i/Vl- [4- 

(h!) y/v^-xx^'f-zv) *<z/i?;v] -4- (2-7*^1, 

• (IRS, 2S.R) -2-TXS-l- (4-7A*n7s^) r3- [4- (MJ7 
15 /V^-a^^) 7x=;i/]^n/^-l-t*-^0. 2 1 8 g (0. 6 9 6 5 JJ'tA'K 

4-(2-7i=/^l, 3^^7^-2-W/l^) geS#&0. 21g (0. 70$ 
JJ*/u) „ l-k Ku*w/h!)7^;WJc^O. 11 g (0.-'70 5P* 
>V) &7i? h=hU/HOml (t>T?SH* L*«S 6) 1 ~^)V- 3 - ( 3 -S^ ?7WT 5 
;~7u t°M =• K • tm&o. I3g (0. 7 0 5 y SriPx.. g 

20 mi?-8fe^#Lfc D KJfr$£^i^/W'#f? U j^^tK#-7- b JJ !7 AtK«T^ 

&&T^/K7 r *f&* flXSO . 3 6 3 g K$87% 

l H-NMR (CDC1„ 200MHz) 5 2.82-2.99 (2H, m), 3.32-3.51 (4H, m), 3.56 (1H, 
25 d, J = 3.6 Hz), 4.54-4.68 (1H, ra), 5.06 (1H, t, J = 3. 1 Hz), 6.12 (1H, d, 
J = 8.4 Hz), 7.08 (2H, t, J = 8.6 Hz), 7.22-7.35 (6H, m), 7.38-7.57 (7H, 
ra), 7.64 (2H, d, J = 8. 4 Hz) ; IR (KBr) 3241, 1640, 1624, 1541, 1510, 1325, 
1223, 1161, 1119, 1067, 829 cm -1 ; Anal. Calcd for C 32 H2 7 F 4 N0 2 S 2 : C, 64.31; H, 
4.55; N, 2.34. Found: C, 64.20; H, 4.44; N, 2.60. 
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mmm 9 5 

5- (4-7HD7x^) -N- [ (IRS, 2SR) -2- (4-7^iP7x= 
-2-fc Kn^-l- [4- ( MJ ^y^/V] ^/W] 

5 1) 5- (4-7/^n7ai— /V) - 2 f 3 -7 7 f ^ 

1, 8-S?TU*tr^a [5. 4. 0] -7-7^Tty44. 2g (2 9 0 5 U 
^) ©h/i.xy2 5 Om l^IlCiST'Tt fS^f/WS 3. 7g (2 9 05 
&JP;i> -7/vta7tb7x7y5 0. 0 8 g 

(2 9 0. 2 5 y**) fcflP*., Satlf l^FlHlWfbfc. Wfcftfc h^^* 

# fe ^fcffi^ti Sr v- y ^ 7A^v h^77^-tr«8L ir^^-v/ 
• Slixf;U=2 0/l-9/l) , ^^/-/^UilS^bUT, B6Mfc&#fc. 

15 g&l&l UX*3 1 . 26 g lfc$4 6% 

rap 96-97°C; l H~NMR (CBC1 3 , 200MHz) 5 2.64 (3H, s), 3.85 (3H, s), 6..81 (1H, 
s), 7.08 (2H, t, J = 8.8 Hz), 7.60 (2H, dd, J = 5. 4 Hz, 9.0 Hz); IR (KBr) 
1705, 1501, 1449, 1233, 1105, 1044, 843, 829, 779 cm" 1 ; Anal. Calcd for C 13 H u F0 a : 
C, 66.66; H, 4.73. Found: C, 66.63; H, 4.56. 

20 2) 5- (4-7/^n7i-/l/) -2-/f;l-3-77^;^i 

5- (4-7^o7x=;l/) - 2 - ^ f /l'- 3 -7 7 y*^*Vi/f 1 5.3 6 
g (6 5. 5 8 5!)*^) b*3SMfcf-hl)i?&5. 25g (13 1$!)^) 
^/-/H0 0ml -*5 0ml *PX\ MWlKX— IfeiHf Lfc„ SMiK^ 7k 

25 <ii^ii7Ka^-7- h y * A-eia*, tfc„ »«*&iisft=^-^ 

KK&Hii flXSl 3. 42g JR$9 3% 

rap 217-218°C; 'H-NMR (CDClj-DMSO-d,;, 200MHz) 6" 2.65 (3H, s), 6.83 (1H, s), 
7.07 (2H, t, J = 8. 6 Hz), 7.60 (2H, dd, J =5.0 Hz, 8. 8 Hz) ; IR (KBr) 3100-2500, 
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1694, 1505, 1474, 1233, 774 cm' 1 ; Anal. Calcd for C l2 H 9 F0 3 : C, 65.46; H, 4.12. 
Found: C, 65.50; H, 4. 15. 

3) 5- (4-7;^p7i-^) -N- [ (IRS, 2SR) -2- (4-7 

-2-t Ka^i/-l- [4- (YV 7)V*xit s f-)V) ^y-Jjvl - 

(IRS, 2SR) -2-75/-1- (4-7;^o7i-/V) -3- [4- ( hV 7 
/isjrnt^/v) 7 ^iv^v/^y-l-^—jvo . 219g(0. 6 9 95 U^AO, 
5- (4-7;I/tD7s=/l') 15g (0. 7 

o^u^vk i-t kp^v^^/ yyrV-jvimtfoQ. iig (o. 705 

10 V ^JV) £Tir h^MJ/HOml ^Tll^ LfcjJ* b 1 -oifvU- 3 - ( 3 ^ 
7?/7°a tW)'*/V#^-r 5: F • . 1 3 g (0 . 7 0 5 U ^E7V) SrAPxis 

15 6&$5|? ItZSO . 2 7 3 g lfc^7 6% 

mp 179-181°C; 'H-NMR (CDC1„ 200MHz) 6 2.52 (3H, s), 2.76-2.99 (2H, a), 3.73 
(1H, d, J = 3.6 Hz), 4.51-4.66 (1H, m), 5.08 (1H, t, J = 3. 3 Hz), 5. 74 (1H, 
d, J = 8.2 Hz), 6.35 (1H, s), 7.03-7.15 (4H, m), 7.24 (2H, d, J = 8. 0 Hz), 
7.43 (2H, dd, J = 5.4 Hz, 8.8 Hz), 7.49-7.58 (4H, m) ; IR (KBr) 3266, 1640, 

20 1510, 1501, 1327, 1233, 1165, 1123, 1069, 837 cm" 1 

mkm 9 6 

4- [ (Z) -2- (2-^pp7i^) ^r-^] -N- [ (IRS, 2 S R) -2- 
• (4-7^tP7*=^) -2-kKn.*V-l- [4- (h!)7^p^f;w) 'O'S? 

25 (IRS, 2SR) -2-7?;-l- (4-7/Vto7x^;V) -3- [4- (h!)7 
;V*U*<?;V) ^xs^^o^-l-*-^©. 2 0 8 g (0. 6 6 4 $ JJ */V) % 
(Z) -4- [2- (2-^nn7x^) xt^] Sl#0. 17g (0. 6 6 
5!)^) % l-t Kn^^^y MJTy-/V7lcfP^O. 10g (0. 6 6 5!) 
&7i? h^hJlMOml ttJjJWbft* 1 -^fvU- 3 - ( 3 -v 5 ^ 3vW 
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5 / -fn f/w) ■tuviSVj % K • mit&O . 1 3 g (0. 6 6 5!) *M 

5 ifcirO. 3 12g KK^8 5% 

mp 153-154X:; l H-NMR (CDCl,-DMS0-d 6 , 200MHz) 5 2.81-2.97 (2H, m), 3.60 (1H, 
d, J = 3.4 Hz), 4.51-4.64 (1H, m), 5.06 (1H, s), 6.09 (1H, d, J = 8.4 Hz), 
6.68 (1H, d, J = 12.2 Hz), 6.78 (1H, d, J = 12.4 Hz), 6.99-7.26 (9H, m), 
7.36-7.50 (7H, m) ; IR (KBr) 3291, 1638, 1539, 1514, 1325, 1231, 1165, 1119, 

10 1069 cm" 1 ; Anal. Calcd for C^CIF^ : C, 67.21; H, 4.37; N, 2.53. Found: 
C, 66.90; H, 4. 01; N, 2.39, 

mmm 97 

N-[ (IRS, 2SR) -2- (4-7;^B7x^) -2-t Fd^>-1- [4- 

(MJ^/M-ay^v) ^y^/v] xf^] -2- [ (7 sl~a^-*) 1-7 

15 #U>l-#/l^*t$K 

1) 2-t7-A~l-1-'7 hx&t*?A' 

2-^^-l-t7fxi7, 5 7 9 g (4 0. 7 05UW) fcN, N-vMf- 
M;^7 5 K 3 M<D^ h7fc'KP77^4 0ml Htl^ ^b^f* 9*7. 1 

• omi (8i. 4 5y^)>sat«TU o. smmWfcLito EU69LafM& 

20 fcicJEg* U a D K®tt£jttfefcttflc£ UT#fc 0 * * y . 4 7ml 
(6 1. UU^V) > 4-N, N-i^^T^y fc 0 !) v>^0. 5 0g (4. 0 7 
5!)^) , hV^*TK>8. 5 1ml (6 1. l^y^/w) ©7"fch=Ml 
*5 Om 1 j&jftfc, *&T, ±-e#fc$#:&Tir h ])v>2 Om 1 fc»#Lfct> 
©**T L/> IIT-W Ltc c RJHKfcfcfcatff, g^^T- 2 Bttffi Ufc 0 

25 **fc*IIUl*IS*«^^i/^A^fi^ IHItttEffilft. #&*Lfc»8 

= 6/1) > nmm^m^o 

WtteMMt HZS7. 8 6 6 g 11X^9 7% 

l H-NMR (CDC1 S , 200MHz) S 2.51 (3H, s), 4.04 (3H, s), 7.32 (1H, d, J = 8. 4 
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Hz), 7.41-7.55 (2H, m), 7.77-7.83 (3H, m) ; IR (neat) 1728, 1435, 1281, 1244, 
1219, 1138, 1051, 814 cm" 1 

2) 2- [ (y^-/v^*) ^fvkl -i-t7F^f^ 

2-^f/kl-t7 h^ft^TvU. 2 7 7 g (6. 3 7 7 5!)^), N-7o 
5 ^X^W^Kl. 14g (6. 3 8^H;W N 2, 2' -r^/t^ (-fy:/ 
- MJ ,U) 1.0 m g (Dmmt&kM 10ml 0 . 5 ftffilmXtiBSi Lfc„ R 

«%^^^*pbfc^, (3&ik®&m.®Lxm%, itm^^^-T^m 

#Lfc 0 *fcfc^O^^IE@* b-C, 2-^o^^f^-l-t7 h****? 

io (7. 6 5>;y^) , l, s-^nft^p C5. 4. o] - 7-pyf±y 1 . 

14ml (7. 6 55!)^) 1 1 hKT± h- h ]) /V2 Om 1 ip-eaMfcTHft 
.. ?f^77^ttfS|L (^ift ^/ftixf /u= 2 0/1-9/1) , Bft^J 

15 Ml. 6 0 6 g JRspS8 2% 

l H-NMR (CDC1„ 200MHz) 5 3.99 (3H, s), 4.32 (2H, s), 7.14-7.35 (5H, m), 

• 7.40-7.56 (3H, ra), 7.79-7.88 (3H, m) ; IR (neat) 1723, 1437, 1287, 1252, 1233, 
1209, 1140, 1036, 747 cm -1 

3) 2- [ (y^-frJ-Jr) -l-t7Fx» 

20 2- [ (y^-jU?-*) -l-t7hi^f/H. 477g (4. 78 

9$^^) tfr&tfci-h y «7A2. 50g (6 2. 5$!)*/V) 3 
Oml-rh7tFP77y20ml T\ 6 B$>|HIAlj^KiK tfc a 1 

25 ^Vl^ 7^P^h^77-f-|Ct»8L V/|HfcaL*yl'= 3 / 1 - 1 / 

Kft&M flXftO. 8 8 0 g l|K^6 2% 

mp 100-101°C; 'H-NMR (CDC1 3 , 200MHz) 6 4.47 (2H, s), 7.16-7.58 (8H, m), 
7.81-7.87 (2H, m), 8.13-8.18 (1H, m) J IR (KBr) 3100-2600, 1680, 1283, 1262, 
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756, 733 cm" 1 ; Anal. Calcd for C 18 H 14 0 2 S: C, 73.44; H, 4.79. Found: C, 73.17; 
H, 4.81. 

4) N- [ (IRS, 2SR) -2- (4-7^tn7i=;W -2-t Fn^i/-1- 

[4- {yyyMu.tfjv) ^sVjv] a^i/j -2- [ (7*=^^-) *^yu] 

(IRS, 2SR) -2-75/-1- (4-7/Vto7ss/V) -3- [4- (M>7 
)Virn } 7^~>V\ 7pa"> 1 --*—)VQ. 260g(0. 830$y ^JV) , 
2- [ (7s=A^t) ^f/l'] -l-t7 hxftO. 24 g (0. 8 35^/1-), 

l-t Ko^^Miry-^ipfeo. i3 g (o. 835:1;^^) %r± 

10 b-bV *1 Oml *T*$;#L&tfSe> l-xf/W3- (3-i^?Vt'T$./7'Pfc p 
/U) ^tfWS F- SlfcttO. 16g (0. 8 35P^) fcAPx., 8 0tt.~ 

fotim-? ^'77A T-ftjft, JSSSE«:«EEe* t fc, # fe ttfcft^ift Sr > » * 
*7^^^f^77^ -ttIS L K^f- V/@^^^= 3 / 1 - 1 / 1 ) % 

. fife©* HK40. 3 3 7g lfc^6 9% 
mp 102-104t; 'H-NMR (CDC1 3 , 200MHz) 5 2.65-2.91 (2H; m)., 3.05 (1H, d, J 
= 4.0 Hz), 3.97-4.17 (1H, m), 4.35 (1H, br s), 4.92-5.04 (1H, m), 5.14 (1H, 
s), 6.21 (1H, d, J = 8.6 Hz), 6.70 (1H, br s), 7.03-7.55 (16H, m), 7.73 (2H, 
20 d, J = 8. 6 Hz); IR (KBr) 3212, 3056, 1628, 1512, 1329, 1227, 1165, 1117, 
1069, 762 cm" 1 ; Anal. Calcd for C^H^NOsiS : C, 69.26; H, 4:62; N, 2.38. Found: 
C, 69.45; H, 4:93; N, 2.22. 

HJfefll 9 8 

N- [ (IRS, 2SR) -2- (4-7/^P7i^) -.2-t Kn*'>-1- [4- 
25 (b}) yjvXuj f-jv) s<yp;v] - 1 f-jv- 1 H--< 1/ F-/W 3 

(IRS, 2SR) -2-75 7-1- (4-7^071=^) -3- [4- ( MJ 7 
jV*n*3-jV) 7^^/U]7°P/^^-l-^-— /K). 1 7 2 g (0. 5 4 9 $ ]) ^/V) N 
1 V 3 0 . 10g (O. 5 5$y^/i^), 1-fcKn 
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**y<yy MJ7yw^Sl|5 8 4mg (0. 5 5 5 11^) fc7*h=M>/H 
0 m 1 L&tf* 1 -^5vW 3 - ( 3 -i?/ *?)VT %J7°U f» 

§: K-nawfto. 1 1 g (o. 55 5 Ztinfts M-c— fcJtttbfc. £OS 

UXSO. 183g HK^7 1%' 
mp 129-131°C; 'H-NMR (CDC1 3 , 200MHz) 6 2.91 (1H, dd, J = 9. 5 Hz, 13.9 Hz), 
10 3.01 (1H, dd, J = 5. 2 Hz, 14.8 Hz), 3.76 (3H, s), 4.58-4.71 (1H, m), 4.73 
(1H, br s), 5.10 (1H, br s), 5.89 (1H, d, J = 7. 8 Hz) , -7. 05 (2H, t, J = 8. 8 
Hz), 7.11-7.19 (1H, m), 7.23-7.30 (4H, m), 7.36-7.51 (6H,.m); IR (KBr) 3328, 
• 1624, 1545, 1508, 1325, 1229, 1163, 1128, 1067, 747 cm" 1 ; Anal. Calcd for 
(yyWV C, .66.38; H, 4.71; N, 5.95. Found: C, 66.27; H, 4.7U N, 5.82. 
15 »9 9 

N- ( (IRS, 2SR) -2- {,A~yjV±uy^.=.;V) -2-t Kpdrv'-l- ( (4 
K 

(IRS, 2SR) (4 : 7/^a7s^) -3- (4- (h } )~7 

20 Asfrntf-M 7^=.;V) -l-7us</—/U (4 5 0mg, 1. 44511*^) <D 
7ir b=b (3 Oml) ■&&L£.5-'7 x.~fl^f9Vfft (2 5 7mg, 1. 4 
4 5 y^/w) J8J:ijii-i^3- (3-^f/>7^ /zfn^/u) 5 K • 

111 (4 13mg, 2. 1 5^y*/U) *5<fct^l-t Kn^-iH-^yyui 
7^;K2 2 0mg, 1 . 4 4 S !J & In iXiiatMtf L1t a fcf&W. 
25 fcjjc ( 1 O O m 1 ) l?tf5 U INfe*^* ( 1 O 0 m 1 X 2 ) Lfc„ ttffl^ 

3*W7^ovb^7^- (^-y-y : BHfc*?vi« l : l) TfflfgU 
BSfe^/u-^-y-^fefHI^S^rt:, ^JSft:^* (471mg, 69%) 
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mp 152-153^ 

IRvraax^cm- 1 : 1647, 1549, 1512. 

Anal. Calcd for ytf^: C, 68.49; H, 5.75; N, 2.96 
Found: C, 68.39; H, 5.52; N, 2.78. 
5 'H-NMR (CDCg.5: 1.40-1.56 (4H, m), 2.00-2.16 (2H, m), 2.48-2.64 (2H, m), 
2.64-2.94 (2H, m), 3.52 (1H, d, J = 3.8 Hz), 4.32-4.50 (1H, ra), 4.90-5.00 
(1H, ra), 5.36 (1H, d, J = 8.4 Hz), 7.00-7.56 (13H, m). 
1 10 0 

1, l-ittf-A'^fA' (IS) -2- ( ( (IRS, 2SR) -2- (4-7^t.P7 
io -2-kKo^-l- ( (4- (hP7;vta>f;W) 7*l~jv) 

. x-f-'M TKJ) -2-^y-l- (7x^f^) rcfvi/tf/w^-h 

(IRS, 2SR) -2-75 7-1- (4-7^7*^) "3- (4- ( h D 7 
;l/tn^f/l') ^an^/V) -l-7n/V-/V(4 5 0mg, 1. 4 4 0^) <D 
7tb=M);i/.(3 0m l) ABRfciN- 1 -^y^^r^*;v#^/WL-7ai=yU7 

15 7^y(3 8 2mg, 1. 4 4 5 U^r/l") *5 J; tfl -3:^1^-3- (S-^W^ 
fcVH -fj/U^M % K *iS9tttt[ (4 1 3mg, 2. 155!)^) *S«fctfl 
-fc Kn ^i/- 1 H-^y y M) 7 ( 2 2 0 m g , ' 1 . 44 5K/W) SrJPXL 

TM-ttliS-fcSM* bfc 0 S/S^^Tk (10 0ml) TMWR u mk^f-fr (100 
ml X 2) "CttffiUfc. «lffi*Sr«&5Bl^a*T?ft^t, i«iv^-77Ata 

20 jft&iSJBEB* Lfc. aB*t^P*W7^P^h^77.^- 

T?**«U H#^*-^*1fl'fr&?fJ^S«s StHflS^ft (3 1 5mg, 3 
9%) &#fc 0 
rap 230-231^ 

IRvmax^cnf 1 : .1678, 1659, 1524. 
25 'H-NMR (CDC1 3 ) S : 1. 36 (9H, s) , 2. 60-2. 90 (4H, m), 3. 78-3. 90 (4H, m), 4. 10-4. 40 
(2H, m), 4.60-4.68 (1H, m), 5.50 (1H, d, J = 8.8 Hz), 6.96-7.50 (13H, m). 

mmm 1 0 1 

N- [ (IRS, 2 SR) -2- (4-7;VtB7x^) -2-t K»*f-1- [4- 
( r 9 7;^p^ ^/V) ^J'S?*] -4-7 b Sciz-fr* Ul/- 1 
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K 

(IRS, 2SR) -2-75/-1- (4-7/M-B715M -3- [4- (bV7 
/Wtf-p^^vl/) y^=-;W]-^a/<y-l-^—/U0. 174g(0. 555$ U^/l'K 
4-^ h-*B£0. llg (0. 5 60 c f/i') , 

5 y h U7:/— /M<fP#>8 5mg (0. 565!)**") £7ir h= MJ/H Om 1 «f 
Lfc** b 1 -^^/W- 3 - ( 3 -S?* ?vV7 U/d %/U#*M $ K • m. 

mm. ng (o. 5 6 $ zm*^ mux*-®.m&htc 0 mmzmm 

io f-vitJ^ibbT, itfjti£#fc 0 

Bft&ili JlXfiO. 20 9g W7 6% 

mp 227-228T:; l H-NMR (CDCl 3 -DMS0-d 6 , 200MHz) 8 2. 88-3. 20- (2H, m), 4.00 (3H, 
s), 4.60-4.75 (1H, m), 4.93 (1H, t, J = 4.2 Hz), 5.49 (1H, d, J = 3. 6 Hz),. 
6.72 (1H, d, J = 8.0 Hz), 7.03-7.19 (3H, m), 7.29-7.71 (10H, m), 8.19 (1H, 
15 d, J = 7.8 Hz); IR (KBr) 3281, 1636, 1588, 1530, 1512, 1327, 1265, 1167, 
1125, 1069, 839 cm' 1 ; Anal. Calcd for (y^^NO,: C, 67:60; H, 4.66; N, 2.82. 
Found: C, 67.58; H, 4.83; N, 2.73. 

mum 102 

N- [ (IRS, 2 SR) -2- (4-7MP7i^) -2-fc [4- 
20 (hV 7;V$-u*3-;i>) zcf-As] -3-= hnt7^l^y-l-*;^^t 

(IRS, 2SR) -2-757-1- (4-7/Vtn7i^/V) -3- [4- (hV? 
/vtp^f;v) 7 x=;i/]7P/<y-i-t- JVQ. 1 7 4 g (0.5 5 5 $ JJ ^JV) S 
3-shn-l-t7 FxRo. 12g (0. 5 6 5!)^) , 1-t Kp*V^ 
25 hV 7 N /— A7kfr*8 5m g (0. 5 6 $ ]) ^)V) &71?> = MJ/H Om 1 

&o. lig (0. 5 6 $ y*;w) %wts mm.x*-mtWLtc 0 BU&tk&ffigt*. 
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^fe^fH 0 . 2 3 9 g IK$8 4 % 

mp 231-232°C; L H-NMR (CDClj-DMSO-dg, 200MHz) 6 2.92 (1H, dd, J= 11.4 Hz, 
14.0 Hz), 3.20 (1H, dd, J = 3. 6 Hz, 13.0 Hz), 4.65-4.79 (1H, m), 4.94 (1H, 
6 t, J = 4. 5 Hz), 5. 53 (1H, d, J = 4. 4 Hz) , 7. 10 (2H, t, J = 8.6 Hz) , 7. 36-7. 66 
(9H, ra), 7.95 (1H, d, J = 2.6 Hz), 8.03 (1H, d, J = 8.0 Hz), 8.18 (1H, d, 
J = 9. 2 Hz), 8.78 (1H, d, J = 2. 2 Hz) ; IR (KBr) 3283, 1642, 1537, 1327, 1123, 
1169, 835 cm" 1 ; Anal. Calcd for CgflJJtflt : C, 63.28; H, 3.93; N, 5.47. Found: 
C, 63.23; H, 3.65; N, 5.73. 

io mmm 103 

4-[[[ (IRS, 2 SR) -2- {4-7 >V*U7 x.-;V) -2-fc Kp^-1" 

. [4- (MJ 7ju*v* =f-jv) -<ys?/w] x-f-jv] 7% /I */W7j?=;v] 

(IRS, 2 SR) -2-75/-1- U-y/v^rny^;v) -3-. [4- (MJ 7. 
15 /i^tf^/i") 7*^/v]^n/''y-l-t-;i'0, 2 8 7 g (0. 9 l 6 5 y-^/v) N 
4- F+^;^=;i') -l-t7Fsio. 21g (o. -9 2 5 l- 
t Ko^yy MJT^-AtKIp»0. 14g (0. 9 2S JJ^) SrT%b = 
H/HOml Lfctf 1 -oifvW 3 - ( 3 -v 5 ^ 5 / :/p M # 

jutfiSJ x K • It^O. 1 8 g (0. 92$y *>v) SrJBx. Sffl-C- W8#L 

fifer*/l'7 7^l&* !&1:0. 44 9g W9 3°/o 

X H-NMR (CDClj-DMSO-de, 200MHz) 5 2.92 (1H, dd, J = 11.0 Hz, 14.0 Hz), 3.17 
25 (1H, dd, J = 3.2 Hz, 14.0 Hz), 3.99 (3H, s), 4.72-4.85 (1H, m), 4.93 (1H, 
d, J = 5.4 Hz), 5.35 (1H, br s), 7.09 (2H, t, J = 8. 6 Hz), 7.13 (1H, d, J 
= 7.4 Hz), 7.26-7.42 (4H, ra), 7.52-7.60 (5H, m), 7.86 (1H, d, J = 9.2 Hz), 
8.03 (1H, d, J = 7.2 Hz), 8.77 (1H, d, J = 8. 8 Hz) ; IR (KBr) 3283, 1721, 
1640, 1512, 1327, 1254, 1163, 1123, 1069, 839 cm" 1 ; Anal. Calcd for C 29 H 23 F^N0 4 : 
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C, 66.28; H, 4.41; N, 2.67. Found: C, 66.06; H, 4.49; N, 2.58. 
Ml&ffll 0 4 

N 1- [ (1 RS, 2 SR) -2- (4-yj^n-7aL^jU) -2-fc [4 
5 K 

1) 4- (r?/*M*=M hx|| 

4- (7 5;*^*^) -l-t7hx»^f;k0. 499g (2. 1 7 7 5 y 
^O^^y-MOml-f h5t KP79^2 Om 1 flHKtC 1 N^Sfft^ h 
y !7AtKM6. 5 3ml (6. 53 $ y SrJPAs WMJH*Lfc. K 

UXfiO. 3 40 g W7 3% 
mp 294-295t:; l H-MK (DMS0-d 6 , 200MHz) o 7.58-7.71 (3H, m), 7.76 (1H, br 
. s), 8.10-8.13 (2H, m), 8.25-8.30 (1H, m), 8.84-8.89 (1H, m) ; IR (KBr) 3191, 
15 3300-2500, 1694, 1466, 1410, 1368, 1325, 1294, 1264, 770 cm" 1 ; Anal. Calcd 
for C^HsMV C, 66.97; H, 4.22; N, 6.51. Found: C, .66.85; H, 4.11; N, 6.68. 

2) Nl- [ (1RS..2SR) -2- (4-7;^0 7x-/V) -2-tFP^- 

l- [4- (byy****?-*) i-yf^y-i, 4r&*Art 

20 (IRS, 2SR) -2-75;-l- (4-7^tP7i^) -3- [4- (HJ7 

;VHrut?-jV) 7x=A']7*nA , y-l-^ A/O. 1- 54g(0.492$ y % 
4- (75/*;^^) -l-t7]MiO. llg (O. 4 9^^) , 1- 
t yvSci/^yy* h y TV , —/Vx(cftl#l7 5mg (O. 49?!)^) &71?h=h 
y /H 0 m 1 cf T?Jf # b 1 -oi^- 3 - ( 3 -5?* 7^7 57 7'p tf/U) 

25 5 K 94mg (O. 4 9 5 y SrjtllJXL, ifltf-ftP Ufc. 

HKfiO. 22 1 g 4**8 8% 
mp 255-256°C; l H-NMR (CDClj-DMSO-dj, 200MHz) 8 2.86-2.97 (1H, m), 3.15-3.24 
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(1H, m), 4.67-4.81 (1H, m), 4.89 (1H, t, J = 5. 0 Hz), 5.46 (1H, d, J = 4. 0 
Hz), 6.89 (1H, br s), 7.08 (2H, t, J = 8. 8 Hz), 7.11 (1H, d, J = 7. 0 Hz), 
7.29-7.58 (11H, m), 7.94 (1H, d, J = 9. 2 Hz), 8.32 (1H, d, J = 8. 4 Hz) I IR 
(KBr) 3283, 1638, 1510, 1329, 1161, 1123, 1069, 837 cm' 1 ; Anal. Calcd for 
5 C^iyyyVO.SHjO: c, 64.74; H, 4.46; N, 5.39. Found: C, 64.60; H, 4.72; N, 
5. 42. 

mmm 105 

N- ( (IRS, 2SR) -2- (4-7;VtP7i^V) - 2-fc Ku=3f 1 - ( (4 

- (h])y/^o/f-/u) y^=.)V) *=f-)V) -4- (t Ko^f/v) - 

10 l-t7^y*^tU' 

1) 4- (tFn^f^) -l^^^^yl^/V (TOOmg, 

3. 24$ y^) o^;^KiOmi) mmfciMfefcmki-hV VJ**M 

(3. 2 4ml, 3. 245!/^) MTimm#trt 0 gJSI^fcl ■ 

SSttl' < 5 m I.) $rjJ0^ s tiffit^J-fr ( 5 Om 1 X 2). Tr&tiJ Lfc D &f±tf£££& 
16 f P^*l7K-Ci5fe# U #7K«S^ ^4 v'S' A -ef£M«J3E@:fe bfc 0 

Vi (5 7 0mg/ 8 7%) ^ffco 
mp 183-184t 

IRvmax^cm" 1 : 1694, 1593, 1518. 
20 L H-NMR (CDC1 3 ) S : 5. 02 (2H, s), 7. 54-7. 70 (3H, m), 8. 04-8. 18 <2H, tn), 8. 86-8. 98 
(1H, m). 

2) (IRS, 2 SR) -2-7$y-l- (4-7/^n7oi^) -3- (4- (h 
U7/i/tn^f;w) 7^=-}V) (3 O Omg, 0. 96 5!)*^) 
(DT^Y-YDfr (3 0ml) «(C4- (fc Kp*^^) -1-^:7* 

25 /V^H (19 4mg, 0. 9 6 $ J)*/!*) *3j;tfl-^/U-3- 

^y/PbVu) *;nr^n'-JllES(2 7 5mg, 1. 44U^) *J<fctf 
l-tKn^-lH-^>/M)7y-;l' (14 7mg, 0. 9 6?!)^) SrJfl 

;t-tM-e«$#L7t 0 doomi) (10 

0 m 1 x 2 ) -etttti L7t 0 l M^m^ 1 Mfefcrnt-r h»V J*ymWis 
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i/y*W7^^C-7F^77^ - (^^V :Bftfe^A«=2 : 1) 
BB»3;^-^-^i/^6)lHSA**T^ &flfc£4fe (3 6 5mg, 7 7%) £# 

fc. 

5 rap 202-203°C 

IRvmax^cm" 1 : 1638, 1618, 1605, 1537. 

Anal. Calcd for CJIJfjn,: C, 67.60; H, 4.66; N> 2.82 

Found: C, 67.41; H, 4.64; N, 2.53. 

l H-NMR (CDC1 3 ) 6 : 1.88 (1H, br s), 2.87 (1H, dd, J = 14.4, 10.6 Hz), 3.09 
10 (1H, dd, J= 14.4, 4.4 Hz), 4.72-4.90 (1H, m), 5.02-5.16 (3H, m), 5.94 (1H, 
' d, J = 8.0 Hz), 7.04-7.66 (13H, m), 8.02 (1H, d, J = 8.4 Hz). 

mmm 1 o 6 

■4- [[[(IRS, 2SR).-2- (4-7/P*07x=A') -2-tKP^l- 
,. ■ [4- {hV7A^t^f-M ■^yVfrl cc^-yV] %J\siS~>V] -1-1--7 

15 hx» 

4-[[[ (IRS, 2 SR) -2- (4-7^071=^) -2-fc.pP«*S^l- 
[4- (M)7;vtP^f/v) ^^/w] ifvw] T^y] tj^^/w] -1-7-7 
hil^f^O. 216g (0. 4115: JJ*/U) 0^?y-;l/5ml-7 
Ka77y5ml»lNMttH; !7^7K^1. 64ml (1. 6 4 § <) 

20 *ao M^5i$wt«#WL. Mm u 

fc. 

HK&O. 148g m$7 0% 
rap 209-212'C; ^-NMR (CDCl 3 -DMS0-d 6 , 200MHz) 5 2.92 (1H, dd, J = 11.2 Hz, 
25 14.0 Hz), 3.14 (1H, dd, J- = 3. 1 Hz, 13. 7 Hz), 4.71-4.86 (1H, m), 4.95 (1H, 
d, J = 3.6 Hz), 5.31 (1H, br s), 7.09 (2H, t, J = 8.8 Hz), 7.16 (1H, d, J 
= 7.4 Hz), 7.31-7.41 (4H, m), 7.50-7.59 (5H, m), 7.79 (1H, d, J = 9.8 Hz), 
8.08 (1H, d, J = 7.4 Hz), 8.91 (1H, 8 , J = 8. 8 Hz) ; IR (KBr) 3281, 1690, 
1640, 1532, 1512, 1329, 1233, 1165, 1125, 1069, 837 cm" 1 ; Anal. Calcd for 
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C 2fl H 21 F 4 N0 4 -1.0H 2 0: C, 63.52; H, 4.38; N, 2.65. Found: C, 63.45; H, 4.53; N, 
2.49. 

mmm 107 

N- ( (IRS, 2 SR) -2- (4-7^ta7i^) -2-fc ( (4 

K 

(IRS, 2SR) -2-757-1- (4-7^t07s=^) -3- (4- ( MJ 7 
;ViTXi^J-)V) 7x^) -l-Xn/V-^ (4 0 Omg, 1. 2 8 5 ]) <D 
TtV-YV^ (20ml) Ml-3-7x7^Ifi (2 74mg, 1. 2 
10 8 5 V joit^l )V- 3 - ( 3 - $M 9vU7 5 7 7° P tVk) # A^tfSM 5 K • 
&&* (368mg, 1. 925!) fc* it>* 1 -t Kp^- 1 Hr^/ b 5 

7 ./^-ju (i96mg, l. 285!) *M &1®&X&UXlfc&BLW Lfc„ Kf&Wt 
( 1 0 0 m 1 ) -e#f? U. BW^/U ( 1 0 0m 1 X 2) -Ctttfj Lfc. fflfflft 

■ £i£T, (40 0mg, 61%) £#fc„ . . 

mp 144-145°C 

IRvmax^cm -1 : 1644, 1580, 1510, 1491, 1481. 
Anal. Calcd for C^H^F^Oj • 0. 1H 2 0: C, 68.13; H, 4.57; N, 2.74 
20 Found: C, 67.85; H, 4. 51 ; ; N, 2.53. 

l H-NMR (CDCI3) 8 : 2.80-3.00 (2H, m), 3.30-3.70 (1H, m), 4.50-4.64 (1H, m), 
5.05 (1H, d, J = 3.2 Hz), 6.11 (1H, d, J = 8. 6 Hz), 6.96-7.52 (17H, m). 

N- ( (IRS, 2SR) -2- U-y)Vjruy^~;V) -2-b KP=¥i/-l- ( (4 
25 - (M) ^/M-n^^) y*-^) tf-iV) -4-7*/*$"iyXT§- 
K 

(IRS, 2SR) -2-75/-1- (4-7^*P7*=^) -3r- (4- ( b JJ 7 
;^D^f^) 7*=;V) (4 0 0mg, 1. 28$.])^/^) <D 

T± h~ b U (2 Om 1 ) f&%L£.4-7*S*(-*S&&&8t (2 7 4mg, 1. 2 

178 



WO 02/059077 PCT/JP02/00532 

8 5 y is XXfi l -^)V- 3 - ( 3 -v^ 5^7 tVu) HM&*M % K • 

ilfei (3 6 8mg, 1. 9 2$y^V) fcit>*l-t KP^rv-lH-^^/hy 
TV—fr (I96m g) 1. 285; V*Ad %M?LXgMX-1fe&MWL1to fcJ&W 

&7k (10 0ml) t*RU fifflfe^^^ ( 1 0 0 m 1 X 2) T^tb Lfc a tttttffc 
(451mg, 6 9%) &#fc 0 

mp 186-187°C 

IRvmax^cnf 1 : 1622, 1609, 1590, 1532, 1510, 1501, 1489. 
10 l H-NMR (CDC1 3 ) 8 : 2.80-3.02 (2H, m), 3.80-4.00 (1H, m), 4.50-4.70 (1H, m), 
5.06 (1H, d, J = 3.2 Hz), 6.17 (1H, d, J = 8.4 Hz), 6.90-7.60 (17H, m). 
^»J10 9 

N- [ (IRS, 2SR) -2- (4-7/^07x^1 -2-fc Kn^-l- [4- 
. ( h V -7;vlru ZTM ^-v-^] - 3 , .3 , 3- hV y/u^-u^n 

15 75 K 

(IRS, 2SR) -2-T5/-1- (4-7^P7s=^) -3- [4- (bV7 
)Virn^f)V)y^-)V\^xxAi/-\-^)^Q. I6 6g(0. 5 3 05!)^), 
3, 3, 3-MJ7;^P/nt"tyi6 8mg (0. 5 3 $ V x l"t Kn 

VT^-A^<.m¥i>s im g (o. 5 859**') trr-ti^hy/n 

20 0 m 1 fX'ffiW Li£# fe 1 ~^fv>- 3 - ( 3 -SM ^7 57^n ^) *Artt*M 

5 K • m&o. i o g ( o. 5 3 5 y aift-e— ifelt#tfc-i Rjfc 

i/y*^Sriibm «EjKt«BE«*Lfc. W&frfcaWHJ*^*?- 

25 &&&A »K1:0. 185g I|K^8 3% 

mp 179-180°C; 'H-NMR (CDClj-DMSO-d^, 200MHz) 5 2.79-2.83 (2H, m), 2.90 (1H, 
d, J = 10.6 Hz), 3.01 (1H, d, J = 10.6 Hz), 4.35-4.49 (1H, m), 4.64 (1H, 
d, J = 3. 2 Hz), 4. 93 (1H, t, J = 3. 4 Hz), 7. 06 (2H, t, J = 8. 6 Hz), 7. 17-7. 21 
(3H, m), 7.40-7.47 (4H, m) ; IR (KBr) 3308, 1663, 1514, 1327, 1238, 1175, 
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1113, 1069, 831 cm -1 ; Anal. Calcd for C 19 H ie F 7 N0 2 : C, 53.91; H, 3.81; N, 3.31. 
Found: C, 53.84; H, 3.61; N, 3.13. 

mmm no 

2-i/9 n^V^vU-N- [(IRS, 2SRJ-2- (4-7^ta7a=^) -2- 
5 k KD^rv'-l- [4- ( hV y/^irn } ^<yi?ju2 x-f-jv] -2-7 ^=-^7 

(IRS, 2SR) -2-T5/-1- (4-7^o7i=^) -3- [4- ( h y 37 
^D^f/l') 7jn=A']7 p a/<^-l-^-A'0. 156g(0.4985 y „ 
2-'^ n^yf ;W2-7a=Afl»0. lOg (0. 505!)^) > 1-fc Hn 
10 ^r^^y* b y T^ArKfa^l 7 6m g (O. 5 0 5 V *M b V /H 

0 m 1 4>t?jft# b&#.£> 1 -oq^/I^- 3 - ( 3 -v^ fvUT $ 7 7°n fcVV) #/l^v^ 
$ F • 95mg (0. SrAPx, -Mtf— SAW L7c 0 KJfciK 

IXfiO. 208 g JR^8 4% 
^ 201-202^; l H-NMR (CDC1„ 200MHz) 6 0.73-1.08 (2H, m), 1.30-1.70 (6H, 
m), 2.38-2.93 (4H,. tn), 3.43 (0.5H, d, J = 3. 6 Hz), 3.53 (0. 5H, d, J = 3. 6 
Hz), 4.34-4.48 (1H, m), 4.80-4.85 (1H, m), 5.23 (0. 5H, br d, J = 8.4 Hz), 
20 5.34 (0.5H, br d, J = 6. 6 Hz), 6. 88-7. 31 (12H, m), 7,43 (1H, d, J = 8.0 Hz); 
IR (KBr) 3316, 2957, 1645, 1530, 1514, 1327, 1233, 1167, 1123, 1069, 831 
cnf 1 ; Anal. Calcd for Cgfl^JHX^: C, 69.73; H, 5.85; N, 2.80. Found: C, 69.71; 
H, 5.95; N, 2.63. 

mmm m 

25 N-[ (IRS, 2SR) -2- (4-7;^o7x=;U) -2-t KP^y-1- [4- 
(YV yiVOs-ut^-jV) s<yi?/U] -3-- bn-5, 6, 7, &-*rY7t 

(IRS, 2 SR) -2-75/-1- (4-7;^075=;H -3- [4- (h V 7 

yx.=-)V\y°uAi<>-\--%—)VQ. I50g (0.4795 V „ 
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3-^hcr-5, 6, 7, 8-Tb7kKPf7^y-l-*/^yS (Chem. 
Pharm. Bui 1. , 3 2, 3968-8 0 (1984) ${$) 0. 1 1 g (0. 
48 5 U*^) s ,1-k Vu^-y^O^/h V T^/—^^7 3mg (0. 485 

v m^FP^iomi tpt'jf # Lfta* 6 1 -^f-^- 3 - ( 3 -v^ fvl/ 

6 ^#^?F-Iifi9 2mg (0. 4 8 5 9*^) SrflHx.^ 

im. mmt^ *s ^tm * y * urn ®m&Mm%£ Lit. 

10 HXftO. 180 g J|X^7 3% 

mp 216-2171C; l H-NMR (CDClj-DMSO-d,, 200MHz) 6 1.49-1.78 (4H, m), 1.97-2.13 
(1H, m), 2.36-2.52 (1H, m), 2,77-2.93 (3H, m), 3.02 (1H, dd, J = 4. 3 Hz, 
14.5 Hz), 4.58-4.73 .(1H, m>, 4.96 (1H, t, J = 4. 2 Hz), 5.28 (1H, d, J = 3. 6 
Hz) ; 7.08 (2H, t, . J =; 8.8 Hz) , 7.30-7.56 (6H, m), 7.72 (1H, d, J = 2. 2 Hz), 

15 7. 89 (1H, d, J = 2. 2 Hz) ; IR (KBr) 3260, 1642, 1534, 1514, 1346, 1327, 1231, 
1165, 1123, 1067, 837 cm" 1 ; Anal. Calcd for WM : c > 62 - 79: H ' 4 - 68; 
.. N, 5.42. Found: C, 62.68; H, 4.45; N, 5.33. 

mmm 112. 

[ (IRS, 2SR) -2- (4-7/l'tP7*=/l/) -2-fc Ko^r 
20 U-l- [4- (h!)7;i'tpyfyi') ^JUl -3, 3-vMfvK7*?VV 

(IRS, 2SR) -2-T5/-1- (4-7Aoj-P7s^) -3- [4- ( h!J 7 
/Ktn ^ f ;u) 7 1 -/V] 7p ^y- 1 - 0 . 2 6 4 g (0. 8 4 3 5 >J ^A") > 

.2-*fi?A*-3 t 3-v^^vK/^^O. 17g (O. 8 4^^) s 4-N, 
25 N-^W?7tl^0. lOg (0. 845!)^) s 1-tKP^V 
9 bVTy-^7HMO. 13g (0. 8 45K/1') £Ti? h= M)/H Om 1 
cpT'» t fctf* 6> 1 -^5vw 3 - ( 3 - 5 J -7 n V/v) % jv#*M $ K • 

mmo. i6 g (o. 8 4?y^) 6otf3 0»uc o ssi 
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tmk, vs*miui «&^ra£Lfc 0 &bivk.mm&*M 

JfcfiO. 2 0 6 g lfc^4 9% 
mp 175-176X;; 'H-NMR (CDC1„ 200MHz) 5 0.76 (3.5H, s), 0.90 (5.5 H, s), 
5 1.80-1.93 (1H, m), 2.15-3.02 (5H, m), 4.25-4.40 (1H, m), 4.48-4.53 (1H, m), 
4.92-5.04 (1H, m), 6.76-7.45 (13H, m) ; IR (KBr) 3551, 2967, 1651, 1507, 1333, 
1154, 1127, 1123, 1069, 835 cm -1 ; Anal. Calcd for C 29 H 31 F<N0 2 : C, 69.45; H, 6.23; 
N, 2.79. Found: C, 69.09; H, 6.28; N, 2.80. 

mmm 113 

10 N- [ (IRS, 2SR) -2- (4-7^tP7i^) -2-t [4- 
(hy 7;v*v*?-jv) ^yvVl/] ^>V\ -3, 4-v>fc KP-2H-1, 5-^>- 

1) 2, 3-S?fc K.ndp^MR^fvW 

. 2, Fo^rv-^S#i!5. 0 2 9 g (3 2. 6 3 5 V *M £ 1 0%fi 

15 -ftak*© * 9 j —>vmz 8 o m i 3 h KiPiRuffisiE Lfc„ mM^w&w&m 

A&M &fi;4. 4 3 9 g l|R$8 1% 
20 mp 77-78T;; l H-NMR (CDC1 3 , 200MHz) 5 3.96 (3H, s), 5.65 (1H, s), 6.80 (1H, 
t, J = 8. 1 Hz), 7.11 (1H, dd, J = 1.5 Hz, 7.7 Hz), 7.37 (1H, dd, J = 1. 1 
Hz, 8.1 Hz), 10.89 (1H, s) ; IR (KBr) 3465, 3100 2850, 1674, 1468, 1437, 1321, 
1269, 1194, 1152, 1076, 1009, 837, 758 cm- 1 ; Anal. Calcd for C 8 H 8 0 4 : C, 57. 14; 
H, 4.80. Found: C, 56.93; H, 4.94. 
25 2) 3, 4-i?k KO-2H-1, 5-^^/i>^± K°y-6-% /UtfyM*^ 
2, S-^fcKP^MI^f/H. 8 7 0 g (11. 125 0^/^K 1, 
3-v 5 ^n^^p/-?^2. 25 g (11. HP^) , «*^A6. 15g 
(44. 5 5 J) *M N-^f/^MT^ K2 Om 1 ^"C6 0 o C^T- 
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^77^ttffflU (^drf- v/^i^;p= 6 / 1 - 3 / 1 ) N 
7i 0 

1 • 7 1 1 g 7 4 % 

5 l H-NMR (CDC1 3 , 200MHz) 8 2.18-2.29 (2H, m), 3.89 (3H, s), 4.25 (211, t, J 
= 5.7 Hz), 4.30 (2H, t, J = 5. 7 Hz), 6.95 (1H, t, J = 7. 9 Hz), 7.12 (1H, 
dd, J = 1.8 Hz, 8.0 Hz), 7.36 (1H, dd, J = 1.8 Hz, 7.8 Hz); IR (neat) 2953, 
1732, 1478, 1454, 1296, 1262, 1225, 1138, 1080, 1044 cm -1 

3) 3, 4-e?kFn-2H-l, kV-e-^^y^ 

10 . 3, 4-v>fc KB-2H-1, 5— <^y^^rirt°^-6-^^^^^H. 6 
15g (7. 7575 y-=E-/W) <D*$ J— IV2 Om 1 — r h7tKn77>'10m 
1 1 NTK^b-7- hV *}J±ft.mWil 5. 5ml (15. 5 $ J) ^) 

^^/k-x?2intttut7to M&tctwm*m*mmi- K9 !?A-e^ 

15 BE@*L7to ^©<fe^^f-^«t9^bt-C, B&^&#7t„ 
fcfei&i flXSl. 3 7 6 g J&^9 1% 

nip 68-70^; 'H-NMR (CDCl 3 , 200MHz) 5 2. 29-2. 40 = (2H, m), 4.30 (2H, t, J = 
. 5.8 Hz), 4.52 (2H, t/.J = 5.6 Hz), 7.09 (1H, t, .J = 7.9 Hz), 7.24 (1H, dd, 
J= 2.0 Hz, 8.2 Hz), 7.85 (1H, dd, J = 1. 8 Hz, 7.6 Hz); IR (KBr) 3171, 1725, 
20 1478, 1348, 1264, 1022, 752 cm" 1 ; Anal. Calcd for C lo H l0 O 4 : C, 61.85; H, 5.19. 
Found: C, 61.77; H, 5.49. 

4) N-[ (IRS, 2SR) -2- (4-7;^P7i^) ^-tKn^-l" 

[4- (hV^Mu^^/u) s<yi?;u] -3, 4-v=t Kn-2H-l, 5- 

s<yi/*?**± fc' y- 6 -Uivifs^ % K 

25 (IRS, 2SR) -2-7^-1- (4-7/^B7x=/U) -3- [4- (MJ7 
iVfrvt^tV) 7i=;l']7 P B^y-l-t^l'0. 262g(0. 836$ , 
3, 4-^t KP-2H-1, 5-^yy^me>6-*^j|?y80. 16 g (0. 

8 4-;y^) , l-t FD^v-^y vvrv-^immo. i3 g (o. 84 

5 JJ^a-) fcr-fe Y=- MJ/n Oml «tn?ifc#Lfcas& i-^f-/v-3- (3-S^f- 
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ivt 5 J MM *;vtf*M 5 K • mBMo . 1 6 g (0. 

5 %o%mtc 0 

6#J£iPb J&SO. 36 lg HX^ 8 8% 

mp 155-156°C; 'H-NMR (CDC1 3 , 200MHz) 5 2.05-2.16 (2H, m), 2.93-2.97 (2H, 
m), 3.69-3.86 (2H, m), 4.09-4.20 (3H, m), 4.55-4.67 (1H, m), 5.10 (1H, t, 
J = 3.3 Hz), 6.98-7.15 (4H, m), 7.26 (2H, d, J = 7. 8 Hz), 7.38-7.52 (4H, 
10 m), 7. 76 (1H, dd, J = 1. 8 Hz, 7. 8 Hz), 7. 92 (1H, br d, J = 7. 8 Hz) ; IR (KBr) 
3279, 1636, 1541, 1512, 1325, 1264, 1231, 1169, 1121, 1069, 1044, 837 cm- 1 ; 
Anal. Calcd for C^F^: C, 63.80; H, 4.74; N, 2.86. Found: C, 63.63; H, 
4.72; N, 2.80. . 

• mmm ih ; 

15 N-[ (IRS, 2SR) -2- (4-7;^P7i^/V) -2-tKP^-l" [4- 

(IRS, 2SR) -2-7$/-l- (4-7^to7x^) -3- [4- 
)VOrxi*^!V) -7?L~)V\-7vs<ls-\-±—)VQ. 15 9g(0. 508 5!)^) 
k$m*M1- MJ?A85mg (1. 0 2 $ V h7t FP77V1 Om 

20 1 ttt#lW s ^PoKi x ^^O. 0 9m 1 (0. 6 1 5 V *A0 SrJBxi, 

25 flXfiO. 190g W8 4% 

mp 151-152^; 'H-NMR (CDC1 S , 200MHz) 8 2.68-2.91 (3H, m), 4.08-4.22 (1H, 
m), 4.81 (1H, br d, J = 8.8 Hz), 4.94 (1H, br s), 5.00 (2H, s), 7.06 (2H, 
t, J = 8.6 Hz), 7.17-7.40 (9H, m), 7.48 (2H, d, J = 7. 8 Hz) ; IR (KBr) 3337, 
1694, 1539, 1327, 1163, 1121, 1069, 829 cm -1 ; Anal. Calcd for C^H^NO,: C, 
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64.43; H, 4.73; N, 3.13. Found: C, 64.46; H, 4.77; N, 2.94. 
£MM 1 1 5 

N- C (IRS, 2 SR) -2- (4-7^n7i=;V) -2-fc Kn^rV-I- [4- 

5 (IRS, 2SR) -2-75;-l- (4-7;^o7x^) -3- [4- (b!)7 
/l/^P^fA') 7*=A']^P^l-^0. 40 1 g (1. 2 8 0$!)^) 
£#Sbfc3(tt-M £.k0. 2 2g (2. 56 ^y*^) ^7h7tKP77yi0 
ml-7K2ml tf>«LWWoa»f;VO. 15ml (1. 545 
A>) fcto*.* S»T?-WfeJ«*tfc. KJK»SrR»^^Wc*RL. ««*#-7- h 3J 

#7t„ 

HXfiO. 41 3g fc**4% 
mp 143-144^; 'H-NMR (CDC1„ 200MHz) 5 1.15 (3H, t, J = 7.0 Ha), 2.67-2.95 
15 (3H, m), 3.93-4.20 (3H, m), 4.71 (1H, d, J = 8. 6 Hz), 4.95 (1H, s), 7.08 
(2H, t, J = 8.6 Hz), 7.21 (2H, d, J = 8. 0 Hz), 7.39 (2H, dd, J = 5.5 Hz, 
8.5 Hz), 7.51 (2H, d, J = 8.0 Hz); IR (KBr) 3318, 1690, 1547,. 1329, 1163, 
. 1117, 1069, 829 cm" 1 ; Anal. Calcd for Cyy^: C, 59.22; H, 4.97; N, 3.63. 
Found: C, 59.28; H, 5.10; N, 3.63. 
20 %Mm 116 

N- [ (IRS, 2 SR) -2- {±-7jVJru7au~)V) -2-fc Ko*S/-l- [4- 

(IRS, 2SR) -2-75/-1- (4-7^tP7x=;V) -3- [4- ( hJJ 7 
/v^-n^f-M 7*.~;V\ -7*u;*y-i-$--;uo. 171g (0. 5465 D^rM 
25 fcWfcMW-Mf VJ»9 2mg (1. 0 9 5';*^) &x t: Kp77 V 1 0 m 
1 L^« 5 & ^ O D^i^ t^yf /I'0 . 10ml (O. 6 5 5 U *E7P) £ 

lit-WWtft. K»*^f^t«U «7K*7^h y ^AtK 
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&&&ft HXftO. 168g HX*7 2% 

mp 112-113°C; 'H-NMR (CDC1 3 , 200MHz) 5 0.82 (9H, s), 2.66-2.92 (3H, m), 3.67 
(2H, br s), 4.14 (1H, br s), 4.72 (1H, br d, J = 8. 2 Hz), 4.95 (1H, br s), 
7.08 (2H, t, J = 8.6 Hz), 7.22 (2H, d, J = 8. 0 Hz), 7.39 (2H, dd, J = 5. 2 
5 Hz, 8. 4 Hz), 7.50 (2H, d, J = 8.0 Hz); IR (KBr) 3326, 2967, 1690, 1545, 1327, 
1127, 1069, 833 cm" 1 ; Anal. Calcd for C^fy^MV C, 61.82; H, 5.90; N, 3.28. 
Found: C, 61.47; H, 5.85: N, 3.04. 

mmm 117 

N- ( (IRS, 2SR) -2- (4-7;^d7s=;H -2-t Kp*~>-1- ( (4 
10 - (b!)7;uto^f/V) 7*=/u) tf-M ^5vu) -l-t7^V^*^7 

.5 K ' 

(IRS, 2 SR) -1- (4-7/^0 7x=;l') -l-.fc h*o^>-3- (4- (h 
!)7^P^f^) yx.z=.M -2-7*u\£A'7%lriSfit$&. (1 5 0mg, 0. -4 3 
• 5 V ^ju) qyffi&s-tf-iV (5ml) 1-1-7$ vi/Z.jvifr^/vt a y K (l 
15 07mg, 0. 47$y =tM 33 J:t>'^M#7K (5ml) «rJP;iT£fi*C|*#»- 
#Lfc„ (5 0ml) t?*|RU iMfc*^ (5 Om 1 X 2) fiWL 

aS^^^^^A^n^h^?^- (^rlf^ : BHH*^=4, : 1) 
T?»«U Wftk*-^ .#f-^6>?Me*$*"r, *JH<b^4» (1 0 9mg, 5 

20 0%) %mit 0 

rap 176-177^ 

IRv max^cnf 1 : 1508, 1325, 1223, 1161, 1129. ' 
Anal. Calcd for C^F^S : C, 62.02; H, 4.20; N; 2.78 
Found: C, 61.73; H, 4.20; N, 2.74. ■ 
25 'H-NMR (CDC1 3 ) 6 : 2.40-2.62 (2H, m), 2.95 (1H, br s), 3.56-3.70 (1H, m), 5.15 
(2H, s), 6.60 (2H, d, J = 8.0 Hz), 6.79 (2H, d, J = 8.0 Hz), 6.90-7.04 (2H, 
m), 7.20-7.40 (3H, m), 7.40-7.56 (2H, m), 7.70-7.84 (1H, ra), 7.91 (1H, d, 
J = 8.0 Hz), 8.05 (1H, d, J = 8.0 Hz), 8.20-8.30 (1H, m). 
118 
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. N- ( (IRS, 2SR) -2- (4-7;UtP7i=/l') -2-kKP^-l- ( (4 

- (HJ yjvfrv*=f-)V) y^jv) t^-jv) m^vu) -n'- (1-7-7 ? v-;u) 

(IRS, 2 SR) -1- (4-7/l/tP7x=/H -1-t Kndf-v'-3- (4- ( h 
5 y yjvjrvt^tv) y^iv) -2--fn\f;VT^^W^M. (1 5 Omg, 0. 43 
5: <£>7ir ^MJ^(lOml) JfcRfc Ml ^fvU7 5 ^ (0. 0 8 9m 

1, 0. 645 fcj;01-t7Wyv'7^F (0. 0 6 2ml, 0. 

435 mM.-?m&®WLtc 0 (5 o m n -e«u 

g^zc^ ( 5 0 m 1 X 2 ) TttW Lfc 0 1 N&lt 1 NtK^^ h P -7 

^TOSfil^^-^f-^^S^^^-C, ^JS^-g^ (I3 5mg, 6 

5%) *mtc a 

mp 222-223°C 

IRv max^cnf 1 : 1661, 1638, 1557, 1510. 

15 Anal. Calcd for C^F^: C, 67.21; H, 4.60; N, 5.81 

• ' Found: C, 67.02; H, 4.47; N, 5.78. . : 

MIR (CDC1 3 ) 5 : 2.47 (1H, dd, J = 14.4, 10.0 Hz), 2.7-8 (lH, dd, J = 14.4, 
3.6 Hz), 4.20-4.40 (3H, m), 4.91 (1H, br s), 6.36 (1H, s), 6.92-7.10 (5H, 
ra), 7.22-7.40 (5H, m), 7.40-7.58 (2H, m), 7.74-7.94 (3H, m). 

20 ^MM 119 

N- ( (IRS, 2SR) -2- (4-7;l'tP7i-;l') -2-fc Fn^V-l- ( (4 

- (H)7^tn^f^) 7ol~jV) ff-sis) x-f-jv) -N'- (4- (MJ^/P^-P 
**f-)V) 7i-^) vvr 

(IRS, 2 SR) -1- (4-7/^0 7x^) -1-fc Kn#S/-3- (4- ( h 
25 p7/VtP^f/V) 7i^) -2-7n^7^Iit (l'5 0mg, 0. 4 3 
5 JJ^E-AO 0)T± F^HJ/MlOml) W^/UT^y (0. 0 8 9m 

1 , 0. 6 45 ])^/u)itoi:X^4-h]}y/^x2^f-/vy^^j^y^r^— Mo. 
061ml, 0. 435D *M MT'i^«# Ltz a S^SttR ( 5 0 

ml) T^U (5 0m IX 2) TttttiLfc 1 N&$^ 1 
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(1 3 9mg, 6 5%) 
mp 160-16lt 
5 IRv max^cm" 1 : 1659, 1605, 1557, 1508. 

Anal. Calcd for C 24 H 19 F r N 2 °2 : C 57.60; H, 3.83; N, 5.60 
Found: C, 57.61; H, 3.59; N, 5.65. 

'H-NMR (CDC1,) 5 : 2.60-2.92 (2H, m), 3.50 (1H, br s), 4.22-4.50 (1H, m), 4.80 
(1H, d, J = 8.0 Hz), 5.01 (IH, s), 6.75 (1H, s), 7.00-7.18 (2H, a), 7.18-7.60 
10 (10H, m). 
Mt&ffl 12 0 

N- ( (IRS, 2SR) -2- (4-7^3 71=^) -2-fc FudrV-1- ( (4 
- (MJ 7/M-u^/w) ^rc-zi/) ^/u) a^/iO -n- (l-?"7* i^/M^ 

15 1) (4RS, 5SR) -5- (4-7;l/tn7xz;v) -4- ( (4- (M)7/Vt 
tM^vv) 7x=;v) ^gvV) -1, 3-tWU^y-2-ty (lg, 2. 9 5 
5 V *A>) ©N, N-v^ ^-)VHrs)VK7 X K (10ml) JSJRfc 6 0 h 
y^i^ (I42mg, 3. 54 5y«E-A0 Hafl5«#lfc 0 RJS 

ffi(a-t7f;MWD!) K (480ml, 3. 2 5 $ JJ ^jV) 1B#IS 

20 R*SJK&* (10 0ml) -CWU Sftfcnfvl/ (.1 0 Om 1 X 2) f 

= 4:1) Tif§£U ^ y/o eA'i^f ^-^t^bflftiStt, (4 
RS, 5SR) -5- (4-7^to7i=;V) -3- ( 1-^7^ l^/l/^A') -4- 
25 ( (4- ( h y 7/v^-p^^) 7i=;v) -1, i^y-2- 

*y (1. 2 3 g, 8 7%) «r#fc e 
mp 136- WC 

IRvmax^cm' 1 : 1748, 1609. 

Anal. Calcd for C^H^NO;, : C, 70.14; H, 4.41; N, 2.92 
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Pound: C, 70.15; H, 4.23; N, 2.78. 

l H-NMR (CDC1 3 )5: 2.34 (1H, dd, J= 14.4, 8.0 Hz), 2.81 (1H, dd, J = 14.4, 
5.2 Hz), 3.70-3.84 (1H, m), 4.24 (1H, d, J = 15.2 Hz), 5.28 (1H, d, J = 7. 6 
Hz), 5.40 (1H, d, J = 15.2 Hz), 6.48 (2H, d, J = 8.2 Hz), 6.76-7.10 (5H, 
5 m), 7.14-7.56 (5H, ra), 7.70-8.00 (3H, m). 

2) (4RS, 5 SR) -5- (4-7/U$-a 7i=;l') -3- {l-fyZV— 
=f-)V) -4- ( (4- (h 9 7 7s^) -1, 

(lOOmg, 0. 21$!)^) Oi^y-;V (2ml) » 
8&fe&mk-r h ]) V^W^ (13 0ml) fcfln^ 4 B#P H ^PM^ Lfc„ S/S 
10 (50ml) U ( 5 0 m 1 X 2 ) T'ttffl Lfc. 

■S?^y^P^x- r/l— ^rD-^&il^^T, (lRSv 2SR) -1- 
(4-7;l/tB7x=^) -2- ( (1-^-7^ I^-ZW^^/P) 75 7). -3- (4- (h ' 
15 y ^ f-jU) 7 x =/P) -l-7'o/V-^(2 9. 6 m g , 3 1%) £#fc 0 

mp 94-95°C 

IKvmax rar ciif l : 1605, 1510, 1325. 

Anal. Calcd for. C^H^NO: C,. 71.51; H, 5. 11; N, 3.09 
Found: C, 71.40; H, 5.07; N, 2.98. 
20 *H-NMR (CDClj) 8 : 2.45 (2H, d, J = 7. 4 Hz), 3.02-3.14 (1H, ra), 3.71 (1H, br 
s), 4.03 (1H, d, J = 13.2 Hz), 4.33 (1H, d, J = 13.2 Hz), 5.06 (1H, d, J 
= 3.6 Hz), 6.92 (2H, d, J = 7. 6 Hz), 7.00-7.16 (2H, m), 7.20-7.58 (9H, m), 
■7.70-7.88 (2H, m). 

3) (IRS, 2SR) -1- (4-7/^n7x=/V) -2- ( (l^^ 
25 *=f-)V) T%/) -3- (4- (M)7;^a^^)'7i^) -1-7'n/;^ 

(lOOmg, 0. 2 2 $ y^) ©S|xf /i, (5ml ) ^KTtWo S 
K (2 2 5ml, 3. 35]) *M SWffiiilf* (5ml) fcjtofcTJttttf* 
&m.WLtc. SJES»«r* (50ml) t»*JRU gUfc^/V (5 Om 1 X 2) T*tt 
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fc. a@fe^->y *^*7A^nr h^77^- (^f-^ : ftSfe*^= 1 : 
1 ) Tilt®! L£jSfls£*J ( 4 5 m g , 4 1%) fcfcfc. 
IRvmax^cnf 1 : 1622, 1508, 1456. 

l H-NMR (CDC1 3 ) 5 : 2.32 (3H, s), 2.73 (1H, d, J = 11.0 Hz), 3.32-3.76 (3H, 
6 m), 4.76 (1H, s), 4.82 (1H, d, J = 15.6 Hz), 6.50-6.64 (2H, m), 6.70-6.84 
(2H, ra), 7.00-7.18 (3H, m), 7.40-7.60 (6H, ra), 7.82-8.00 (2H, m). 

mmm 1 2 1 

N- ( (IRS, 2 S R) -2- (4-7/l'tB7s=A') -2-tKn^>>-l- ( (4 
• - (h!)7;u^-n^^) y^jv) ffiv) ^ju) -N-* =f- } v- i-j-y $ vv 
10 */^=¥-9-5 F 

1) (4RS, 5SR)--5- (4-7^tB7*=^) -4- ( (4- (FJl7^t 
n*3-M 7^~>V) tf/U) -1, 3-^-^)/!) ^-2-^"^ (5g, 14. 7 
$V^M ©N, N-^fMM7 5 K (30ml) 6 0 %7k%Hti- h 
VVJ* (710mg, 17. 75- J7*/l/) &J[J;c> &#ra»#Lfc. KJ£ 

15 «fc 3 <7^k^ f;K5ml, 805!) «rfli*. N l tifWIMW tfc. SIS*** 
(3 0 0ml) t»#3RU |»i^(200ml X 2) T'tttti Lfc d ttUi^Sr* N 

y7v¥/U^— T/\'-^y-^fab?m&£lkXs (4RS, 5SR)-5-(4- 
7;^n7x^;k) -3->fA-4- ( (4- (bJ7/P*o^f^) 7^-/u) ^ 
20 ^/W) -1, 3-**-fy})i?y-2-*>' (4. 7 6g, 9 1%) &#fc a 
mp 77-78'C 

IRvmax^cm" 1 : 1759, 1609, 1514. 

Anal. Calcd for C 18 H l5 F 4 N0 2 : C, 61.19; H, 4,28; N, 3.96 
Found: C, 61.25; H, 4.21; N, 3.96. 
25 'H-NMR (CDC1 3 )6: 2.45 (1H, dd, J= 14.2, 7.2 Hz), 2.77 (1H, dd, 14.2, 7.2 
Hz), 4.30 (1H, q, J = 6. 6 Hz), 5.59 (1H, d, J = 8. 0 Hz), 6.92 (2H, d, J = 
8.0 Hz), 6.94-7.08 (2H, ra), 7.10-7.20 (2H, ra), 7.44 (2H, d, J = 8. 0 Hz). 

2) (4RS, 5SR) -5- (4-7/Vto7x=;V) -3-^f/^4- ( (4- 
(MJ7/UtP^f^) 7*-;V) *J-JV)-1, 3-Wy^^-2-ty(4. 
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5 6g, 12. 9$.D*/U) Oi?/^ (2 0ml) J^lE 8 ttS&kBflrt" h P 
!>AtRM (8. 0 7ml) fc^PX., 3 B^Mfcilifi Lfc. S^*7|c (200m 
1) -ClfrJRU WKaif-A' (2 0 0ml X 2) TttWLfc 0 

5 ;Pai-7 i /i/-^^^6>SRtefi**r, (IRS, 2SR)-l-(4-7/^n 
7i-/V) -2- (^^7^y) -3- (4- (Hl7^-P^f/I/) 7^-;V) - 
l-:/o/V~/v (3. 3 4mg, 79%) &#fc 0 
mp 79-80^ 

IRvmax^cnf 1 : 1618, 1605, 1510. 
10 Anal. Calcd for C IV H 17 F 4 N0: C, 62.38; H, 5.23; N, 4.28 
Found: C, 62.38; H, 5.11; N, 4.27. 

l H-NMR (CDCla) 5 : 2.41 (3H, s), 2.44-2.60 (2H, m), 2.84-2.96 (1H, m), 4.94 
(1H, d, J = 3.2 Hz), 7.00-7.12 (2H, in), 7.18 (2H, d, J = 8.0 Hz), 7.32-7.50 
(2H, m), 7.52 (2H, "d, J = 8.0 Hz). 
15 3) (IRS, 2 S R) -1- (4-7^71^) -2- (tf-frT^J) - 

3- (4- (by 7 fr** -i-yxi/<j—)v a 5 omg, 0. 

• 4 6 ^ J) ^/W) ©@^^^^/k (5ml) iiin-t7h-f/^'o!) K (76ml. 
0. 5 &,£?>WPSW* (5ml) ^APxT^fiT' 6 H# ffltlft Lfc.. 

RJS^^Tk (5 0ml) t*RU Ifflfe^^Vl' (5 Om 1 X 2) T'ttffl Lfc„ ftfaffl 

20 fc*mwkM*x-im u m&mm-? f * a t-^^mjbe@* bit. & 

^#^V*7A^.P-7h^77^- (^f-i^ : SSfe3i^/U= 4 : 1-1 : l) 

■e»Ku»ifcxf/u-Adftya^sifts^ deemg, 7 

5%) 

rap 196-197°C 
25 IRvmax^cm" 1 : 1605, 1510, 1325. 

Anal. Calcd for C^H^NO,,: C, 69.85; H, 4.81; N, 2.91 
Found: C, 69.76; H, 4.89; N, 2.80. 

l H-NMR (CDC1 3 ) 5: 2.48 (3H, d, J = 4. 4 Hz), 3.02-3.30 (1H, m), 3.60-3.78 (1H, 
m), 6.08 (1H, d, J = 8. 6 Hz), 6.24-6.36 (1H, ra), 7.00-7.50 (6H, m), 7.58-7.80 
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(9H, m). 
gMW 12 2 

N- [ (IRS, 2 SR) -2- (4-7/^P7*=;l') -2-k Kp^-I- [3- 
(1, 1, 2, 2-7F77/Vtoxh^) ^y-W if/I'] -6, 7-v 5 fc K 
5 p-5H-^y [a] ^DA7ry-i-*;v^t?F 

1) 3- (4-7^tP7iS/I') -3-^7-2- [3- (1, 1, 2, 2-fh7 

3- (1, 1, 2, 2-rF77;^nif^7) h;l^cn^6. 70 g (3 2. 2 
$y*/U) s N-7p^^-7W?F5. 7 3g (3 2. 2 5 9^) % 2, 2' 
10 W77fD=fy/V) 10mg©BaMfc&*3 Omll&JRSrO. 5B# 

xfA/i-f^tJ^U. H»fcit»©«fiftS:«BE©*tT^ 3-Cl, 1., 2, 

7c„ 

15 (4-7^a^^>T/U) iHHai^e. 15 3g (2 9. 2 7 5^/1-)© 

JL, 2-v^ 0ml»*ftT6 0%7k*ft^h9 £ A©^®}/* 

7-7 yflMft 1 • 1 7 g (29. 3 $ y ^Px, 0 . : 5 H^i^f 

. . L.7c„ rtvlC±-C#fcS- (1, 1, 2, 2-rf77;utnxbdrv') ^;V7' 
p 5 K© 1 , 2-$>* ]> yioml J&fc&MTflPjfc, M"C 8 l$M&E# 

^^7Atm ^M^MJE@*tfc 0 ®t>fitcm%®zi'y*?w7J>.?v 

4X1:7. 5 3 9 g »6 2% 
25 rap 53-54*0; l H-NMR (CDC1 3 , 200MHz) 6 1.12 (3H, t, J = 7. 1 Hz), 3.34 (2H, 
d, J = 7.6 Hz), 4.10 (2H, q, J = 7. 1 Hz), 4.56 (1H, t, J = 7. 3 Hz), 5.89 
(1H, tt, J = 2.8 Hz, 53.1 Hz), 7.04-7.16 (5H, m), 7.27 (1H, t, J = 7. 7 Hz), 
7. 99 (2H, dd, J = 5. 5 Hz, 8. 7 Hz) ; IR (KBr) 1728, 1682, 1597, 1325, 1275, 
1236, 1205, 1157, 1134, 1100, 847 cm" 1 ; Anal. Calcd for tyi l7 F 6 0 4 : C, 57.70; 
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H, 4.12. Found: C, 57.71; H, 4.15. 

2) (2 R S, 3RS) -3- (4-7^7*=^) -3-t Hn*$/-2- [3- 
(1, 1, 2, 2-x Y7-7Mn^y*i/) s<Vi?)V\ zfv^ir-yfk^fr 
mt&b 4. 70g (34. 5$y *A0 8 0ml 

5 Lt£&t>frmk*Vmi-hD t?J»2. 61 g (6 8. 9 5D^) *£fiT?fl!*., 

**fczfr!7*l^©$^^/^-^A4^&#fc. 3- (4-7^ 

tB7i=;i') -3-t#y-2- [3- (1, 1, 2, 2-rV77;^nxhari/) 
^J' v>/kl 7*P tT^-^»3if-/U 7. 176g (17. 2 4 5!) <DS^5v!^ 
10 3 0ml «*[SrWe*P 2 B|F B 1Ji# Ufc 0 KJ&ttfc*«a»S:^ 

t-foAD^Tigsa©*^^ Ltc&, mm^^r* 2 ism Ltt e 

risft^^y *W7wn^ h^77.<-trt*Ru (^f->-/^3i^/v= 

6/1-3/1) s B«rt*«r#fc. 

15 4ZS7. 2 9 5 g 11X3*10 0% 

frNMR (CDCI3, 200MHz) 5 0.93 (3H, t, J = 7. 1 Hz), 2. 90-3. 04 .(4H, m), 3.89 
(2H, q, J = 7.1 Hz), 5.02 (1H, t, J = 3.6 Hz), 5.88 (1H, tt, J = 2. 9 Hz, 
53.2 Hz), 6.95-7.10 (5H, m)., 7.24 (1H, t, J = 7. 8 Hz), 7.37 (2H, dd, J- = 
5.5 Hz, 8. 7 Hz); IR (neat) 3463, 1725, 1510, 1302, 1279, 1227, 1198, 1159, 

20 1123, 839 cm" 1 

3) (2RS, 3RS) -3- (4-7/^P7cc-/V) -3-t Fn^rV-2- [3- 
(1, 1, 2, 2-r h77/^ax hdr-» ^i^/Kl ^Pftyi 

( 2 R S , 3RS) -3- (4-7;VtP7i=/U) -3-t Kc^fV-2- [3- (1, 
1, 2, 2-r h?7/l/tPx ^y^/l/] T'n^yiif/l'?. 25 2 

25 g (1 7. 3 3 $ P*/!') /V-3 0ml-fh7tKo77730mlf 

1 N*»^-7- <7«McJ&»3 4. 7ml (34. 7 § P^*) «rJn*. % 
T— ftfit^Ufc. RJS8c**8k *?t«U 1 N«a»t?Rj£**Kttt LfcgL 
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11X3:5. 7 9 5 g W8 6% 
nip 116-117^; l H-NMR (CDC1 3 , 200MHz) 5 2.92-3.08 (3H, m), 5.06 (1H, s), 5.88 
(1H, tt, J = 2. 9 Hz, 53.2 Hz), 6.94-7.09 (5H, m), 7.23 (1H, t, J = 7.9 Hz), 
7. 36 (2H, dd, J = 5. 4 Hz, 8. 6 Hz) ; IR (KBr) 3370-2850, 1713, 1229, 1206, 
5 1186, 1115, 841 cm" 1 ; Anal. Calcd for C 18 H l5 F 6 0 4 - C, 55.39; H, 3.87. Found: C, 
55.51; H, 3.68. 

4) (4 R S, 5 SR) -5- (4-7^P7i=^) -4- [3- (1, 1 , 2, 

(2RS, 3RS) -3- (4-7;^D7i-/l') -3-fc Ra3r>>-2- [3- (1, 
10 1, 2, 2-y-yyy)Virn^Y^y) ^<l/i?M -7°Ptf^-y^4. 5 44 g (1 
1. 6 4 § !> ^/l-) ©T h7t Ka77y4 0mltffii:M)^f/l'7^2. 4 
3ml (17. 5 $ JJ^E-M , ^7x=/PJi3s^*:);7l'7'v ? K3. 52g (12. 8 

15 3/1-1/1) s i?xf /ux^r/i'-^^tyJ: t) feSftLT, gltt^£#fc 0 
6£J£l§l UXfi4. 241g W9 4% 

mp 135-136TC; 'H-NMR (CDC1 3 , 200MHz) 5 2.20-2.36 (2H, m), 4.26 (1H, dt, J 
= 5.5 Hz, 8.6 Hz), 4.97 (1H, br s), 5.80 (1H, d, J = 8. 2 Hz), 5.90 (1H, tt, 
J = 2. 8 Hz, 53.0 Hz), 6.88 (1H, s), 6.95 (1H, d, J = 7.6 Hz), 7.07-7.17 (3H, 
20 m), 7.31-7.39 (3H, m) ; IR (KBr) 3241, 1740, 1514, 1236, 1223, 1196, 1144, 
. 1127, 851 cm -1 ; Anal. Calcd for C 18 H u F 5 N0 3 : C, 55.82; H, 3.64; N, 3.62. Found: 
C, 55.96; H, 3.77; N, 3.38. 

5) (IRS, 2SR) -2-7^7-1- (4-7/^P7i^) -3-[3- (l, 
1, 2, 2-rh7 7;i'tnx^v') 7 *.~)V\ yn/<y-i-^—}V 

25 (4RS, 5 SR) -5- (4-7/l'to7x=^) -4- [3- (1, 1, 2, 2- 
T h7 7^tPX Y^y) ^O-vVkl -1, 3-^f-yp i^y-2-ty4. 06 9 
g (10. 5 1?!)*/l^) b&mk1-h}) 6 8g (4 2. 0 5y^^) % 

x^7^3 0ml-*2ml *PX\ 6 ^FaMMft Lfc. Rj&m&fc'Vftffl. U 
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!Rft2. 961g l|K^7 8% 
mp 87-88°C; 'H-NMR (CDC1 3 , 200MHz) 8 2.38 (1H, dd, J = 10.4 Hz, 13.8 Hz), 
5 2.81 (1H, dd, J = 3.0 Hz, 14.0 Hz), 3.27 (1H, ddd, J = 3. 4 Hz, 4.9 Hz, 10.4 
Hz), 4.65 (1H> d, J = 5. 2 Hz), 5.89 (1H, tt, J = 2. 8 Hz, 53. 1 Hz), 7. 00-7. 13 
(5H, m), 7.30-7.40 (3H, ra) ; IR (KBr) 3368, 3250-2720, 1508, 1211, 1199, 1127, 
1101, 1044 cm" 1 ; Anal. Calcd for C I7 H w F 5 N0 2 : C, 56.51; H, 4.46; N, 3. 88. . Found: 
C, 56.43; H, 4.50; N, 3.58. 
10 6) N- [ (IRS, 2 SR) -2- (4-7;^P7ai-/l-) -2-t Kn^rv'-l- 
[3- (1, 1, . 2, .2-7^ h^rv^) -O-^] -6 , 7- 

i>t Ka-sH-^yy [a] i/^P^fy-l-^^t^K 

(IRS, 2 SR) -2-7 KSrl- (4-7;I/tn7*^) -3- [3- (1, 1, 
2, 2-T hyy/U^-vx. h^rvO y ^;V\^xi /UO. 1 73g (0. 
15 4 7 9 5!)*^) s 6, 7-^fc KP-5H- <l/"/ [a] is 9 xi^-fr V- 1 -*>;V 
7|?V^90mg (0. 48 5^/1/) , 1-t \?u*i/^^/VyT^-frfcm!> 
7 3mg (0. 4 85!)'^) $:Tt h = M) ;H 0 m 1 Kf^f, i -x 

(3-v?^W$yyotVW *;k^n'-»l92mg (0. 

JfXfiO. 2 1 6 g J|2^8 5% 
mp 176-177*5; l H-NMR (CDC1 3 , 200MHz) 8 1.93-2.05 (2H, m), 2.15-2.24 (2H, 
25 m), 2.67 (2H, t, J = 5. 8 Hz), 2.78 (1H, dd, J = 10. 8 Hz, 14.4 Hz), 3.00 (1H, 
dd, J = 4. 2 Hz, 14.4 Hz), 3.61 (1H, d, J = 3.6 Hz), 4.60-4.73 (1H, m), 5.03 
(1H, t, J = 3.8 Hz), 5.73 (1H, d, J = 8. 2 Hz), 5.88 (1H, tt, J = 2. 5 Hz, 
53.1 Hz), 5.92 (1H, td, J = 5. 4 Hz, 12.2 Hz), 6.20 (1H, d, J = 11.8 Hz), 
6.94-7.17 (8H, m), 7.30 (1H, t, J = 7.8 Hz), 7.43 (2H, dd, J = 5. 6 Hz, 8.4 
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Hz); IR (KBr) 3270, 1640, 1510, 1227, 1198, 1127 cm" 1 ; Anal. Calcd for C 2 ,H J6 F 6 N0 3 : 
C, 65.53; H, 4.93; N, 2.64. Found: C, 65.39; H, 4.84; N, 2.63. 

mmm 1 2 3 

N- [ (IRS, 2 SR) -2- (4-7;^n7i^) -2-fc Kn^-l" [3- 
6 (1, 1, 2, 2-7 1 h77^tPih^) ^yv^v] ^;v] -5, 
Pt7^y-l-^t5F 

1) 5, 6-i?t Knt7^i/y-l-#A^^lb , f ^ 
8-tKa^y-5, 6, 7, 8-f h7t h'Pt7^wy-i-*A^yR^f^ 

(Tetrahedron, 53, 1596 9-15982 (1990) #10 5. 
10 0 2 9 g (3 2. 6 3-;!)^) Sr 1 0 ftififttfk*©* * / — A*HR8 0 m 1 

HKftO. 2 3 9 g 11X^17% 
16 'H-NMR (CDC1 3 , 200MHz) 8 2.23-2.34 (211, m), 2.81 (2H, t, J = 8.2 Hz), 3.89 
(3H, s), 6.22 (1H, td, J = 4.8 Hz, 9.7 Hz), 7.14 (1H, t, J = 7.5 Hz), 7.25 
(1H, d, J = 7.4 Hz), 7.33 (1H, td, J = 1.6 Hz, .10.2 Hz), 7.69 (1H, dd,. J 
= 1.5 Hz, 7.7 Hz); IR (neat) 1721, 1264, 1142, 781 cnf 1 - 

2) 5, 6-i?tKnt7^l'y-l-#^S 

20 5, KDt7^Vy-l-*;V#^f^0. 276g (1. 4665 

V*fl')<D*#;-A'3 OmiymKlKfrmfci-hV 8 Oml (8. 

8 0 7 0°CT'8B#^Wbrt 0 KJSS4:*T?#«U %Wkx- 

%.mm*m&\zvtc'&, «^^/uT'2niattiLfc 0 m^tz^mm^m^mmi- v 
25 mtzo 

Sfefeifa «R*0. 15 8g l|X$6 2% 

mp 119-120*C; 'H-NMR (CDC1 3 , 200MHz) 5 2.25-2.36 (2H, ra), 2.83 (2H, t, J 
= 8.2 Hz), 6.27 (1H, td, J = 4. 8 Hz, 9.7 Hz), 7.19 (1H, t, J = 7.6 Hz), 7.32 
(1H, d, J = 7.4 Hz), 7.49 (1H, td, J = 1. 6 Hz, 10.0 Hz), 7.87 (1H, dd, J 
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= 1.3 Hz, 7.9 Hz), 11.60 (1H, br s) ; 

3) N-[(1RS, 2SR) -2- (4-7/Vtn7s=/l') -2-tKP=3f-V-l- 
[3- (1, 1, 2, 2-T h^-V) ^y^/V] ^ ;V] -5, 6- 

5 (IRS, 2 SR) -2-T5/-1- (4-7/^P7x^) - 3- [3- (1, 1, 
2, 2-x h77;Wtoi hdri/) :/a z^- 1 -^—/l-'O . 2 0 3 g(0. 

5 6 2 5U^) , 5, 6-i?t Knt7^l^y-l-*;^i9 8mg (0. 5 
6$JJ^/U) s 1-t KP^r^^y M!T^/-;l-7KfP^8 6mg (0. 5 6 5; V 
*>V) b=MJ/HOml +T*Jt# Lfc# & 1 -^fvU- 3 - ( 3 <?>\s7 

10 $ / -fn \f)V) $ K • £gft&0 . llg (0. 565!) ^) £*P;i, 

1st- 8fem#t/to Rj&m&mm^Mzit;®. wMm^-r h v v^mmx* 

15 Sfefeii IXfiO. 24 2 g lfc^8 3% 

mp 165-166 6 C; l H-NMR (CDC1 3 , 200MHz) 5 2.18-2.28 (2H, m), 2.70-2.85 (3H, 
m), 3.01 (1H, dd, J = 4. 5 Hz, 14.3 Hz), 3.57 (1H, d, J = 3.6 Hz), 4.59-4,73 
(1H, m), 5.04 (1H, t, J = 3.8 Hz), 5.67 (1H, d, J = 8.2 Hz), 5.89 (1H, tt, 
J = 2.8 Hz, 53.1 Hz), 6.00 (1H, td, J = 9. 3 Hz, 9.4 Hz), 6.34 (1H, d, J = 

20 10.0 Hz), 6.85 (1H, d, J = 6.6 Hz), 6.99-7.14 (7H, m), 7.31 (1H, t, J = 7. 6 
Hz), 7.43 (2H, dd, J= 5. 4 Hz, 8.8 Hz); IR (KBr) 3266, 1640, 1514, 1209, 
1123 cm" 1 ; Anal. Calcd for C^FgNOa: C, 64. 99; H, 4.67; N, 2.71. Found: C, 
65.05; H, 4.66; N, 2.75. 

mum 124 

25 N- [ (IRS, 2 SR) -2- (4-7^n^oi-/U) -2-t Fcidrv'-l- [3- 
(1, 1, 2, 2-r hyyj^nzr. h*i/) ^Wfr] ^ju] -6, 7, 8, 9 
-rh7 t Kn-5H-^yy [a] */& 0^7*7^- 1 K 

(IRS, 2 SR) -2-7^-1- (4-7;^n7x=/V) -3- [3- (1, 1, 
2, 2-T- h77/VtPi V**/) y^=-;v]^n/<i/-i-^— 2 5 9 g(0. 
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7 175!)^) , 6, 7, 8, 9-fh7tKn-5H^yy [a] 
x^-l-tf/WsVj^O. 14 g (0. 72$j)*;u) „ 

Ty-^7KfP^l0. llg (0. 7 2 5 y^E-A') h- b V^l Om 1 (f»T?jJt 

# t ft* b l 3 - ( 3 fvwr 5 / tr/vO lJfis» 9 M 5 K • iotttt 

5 0. 14g (0. 7 2 5!)^) «rJP^ Mt?— UfeWWUfc. SJftScSrRifcnT' 

9 #^«ra Ltcm. m&imm* Lit. n^tm^m^M y 

6&$nl «St*0. 3 3 9 g IR^8 9% 

10 mp 194-195^; 'H-NMR (CDC1 3 , 200MHz) 5 1.41-1.63 (4H, m), 1.71-1.80 (2H, 
m), 2.57-2.63 (2H, m), 2.72 (1H, dd, J = 10.9 Hz, 14.5 Hz), 2.73-2.79 (2H, 
m), 3.03 (1H, dd, J = 3. 8 Hz, 14.4 Hz), 3.52 (1H, d, J = 3. 8 Hz), 4.63-4. 76 
(1H, m), 5.02 (1H, t, J = 3. 8 Hz), 5.60 (1H, d, J = 8. 8 Hz), 5.89 (1H, tt, 
J = 2.8 Hz, 53.1 Hz), 6.68 (1H, dd, J = 1. 5 Hz, 7.4 Hz), 6.93-7,14 (6H, m), 

15 7.26-7.35 (2H, ra), 7.43 (2H, dd, J = 5. 4 Hz, 8. 6 Hz) ; IR (KBr) 3270, 2926, 
1638, 1530, 1514, 1227, 1211, 1125 cm -1 ; Anal. Calcd for.C 29 hy* s NO,: C, 65.28; 
H, 5.29; N, 2.63. Found: C, 65.23; H, 5.58; N, 2. 64. 

mmm 125 

[(IRS, 2 SR) -2- (4-7^ta7i-;l') -2-fc Rpdf 
20 [3- (1, 1, 2, 2-ff77;^P3:b^) <Oi?A>'] ^)V\ -fy 

(IRS, 2SR) -2-757-1- (4-7A^P7a^) -3~t3- (1, 1, 
2 , 2-fl>7 7^tni J> dr>>) 7I-/1-] "fn 1 ;VQ . 1 6 5 g ( 0 . 
45 75!)*^) s 4-7;Uta-l-t7l«x|8 7ing (0. 46^^) , 
25 1-fc Vn^y^y^Y])ry—J^^7 Omg (0. 4 6$y^) SrT-fe h 
= MJ /H 0 m 1 *"C« b 1 -^^-/W 3 - ( 3 -S?* J'/UT $ 7 T^p KVU) 

*f*&*M $ k -4|fifeit8 7m g (o. 4 6 $ v ztia*., smx-tofflfci, 
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JlKftO. 198g.lR*8 1% 
mp 186-187 0 C; l H-NMR (CDClj-DMSO-d,, 200MHz) 6 2.89 (1H, dd, J = 10. 1 Hz, 
14.1 Hz), 3.00 (1H, dd, J = 4. 8 Hz, 14.4 Hz), 4.69-4.84 (1H, m), 5.00-5.06 
5 (2H, m), 5.93 (1H, tt, J = 2. 9 Hz, 53.1Hz), 6.98-7.57 (13H, m), 7.75 (1H, 
d, J = 8.0 Hz), 8.06 (1H, d, J = 7.4 Hz); IR (KBr)-3272, 1640, 1624, 1601, 
1535, 1512, 1229, 1198, 1127, 835, 760 cm' 1 ; Anal. Calcd for CjyyiD,: C, 
63.04; H, 3.97; N, 2. 63. Found: c, 63.05; H, 4.17; N, 2.49. 

mmm 1 2 6 

10 N-[(1RS, 2SR) -2- (4-7;^B7x=;k) -2-t Kp^-1- [3- 
(1, 1, 2, 2-r f77;PtPx b^-y) -5, 6, 7, 8 

1) 7, 8, 9 r 10-fh7tKP'<V>' [a].^P^fy-5 (6H) - 

15 6-7^=-/V^f-^2 6. 16g (13 6. 15; , N, N-v^fvW 

zjvVAT $ K0 . lml©rK7tKP77yi30ml iitttftftt^f 
y^l 7. 8ml (2045 p ^/U) fcJBTLfctk 0.-.5B^^bfc„ 

tft7^^!)A3 6. 3g (2 7 2 $JJ^e^) ©IlWf ^2 5 0mlil 

20 Wtfrim £ftfc±T?#fcl^<fc*>©:!ftfl^ ?^>1. 2 1 3 0 DO 

*9A^nvh^97^-»C"C»il!LT: (^f"^/B»^^= 1 5/1-6/ 
25 1) , B«jfc«r#fc. 

&m&Mft JRS16. 91 g ft$7i% 

l H-NMR (CDClj, 200MHz) 6 1.47-1.59 (2H, m), 1.75-1.91 (4H, m), 2.93 (2H, 
t, J = 6.8 Hz), 3.05 (2H, t, J = 6. 6 Hz), 7. 16-7.44 (3H, m), 7.65 (1H, dd, 
J = 1. 5 Hz, 7. 7 Hz) ; IR (neat) 2930, 1667, 1445, 1260, 752 cm" 1 
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2) 5, 6, 7, 8, 9, lO^fkKn^y/ [a] 

7, 8, 9, 10-f hytKo^/ [a] (6H) -Hrl/ 

16. 91g (9 7. 0 5 =: y*;W) (D^^/-;H 0 Om l^tC, 7K?pT> 7K 

5 mfc\%5$si-Yy #A3. 67g (97. l^y^v) ^pv-r^m^tz^ mm. 

IRS16. 5 7g W9 7% 
mp 79-80°C; l H-NMR (CDC1 3 , 200MHz). o 0.87-1.06 (1H, m), 1. 30-1. 66 (5H, m), 
10 1.85 (1H, d, J = 2.8 Hz), 1.88-2.00 (1H, m), 2.05-2.22 (1H, m), 2.69-2.86 
(2H, m), 5.12-5.21 (1H, m), 7.08-7.30 (3H, ra), 7.54 (1H, dd, J = 1.4Hz, 7.4 
Hz); IR (KBr) 3293, 2917, 1451, 1028, 760 cm -1 ; Anal. Calcd for C 12 H 16 0-0. 1H 2 0: 
C, 80.95; H, 9. 17. Found: C, 80.93; H, 9. 14. 

3) 4- (t FP^f/U) -5, 6, 7, 8, 9, 1 0-^"H-t Kp^/ 
15 [a] */?u*9 ! r-y-5-3-—jv 

5, 6, 7, 8, 9, 1 \fn^<yy [a] is? n*#?y-5-*~- 

. /U16. 3 4g (9 2. 7 0 51)^) fcN, N, N' , N' -fK5^f^if 
l/V-^T ^>30. 8 g (204^!) O^^rf-^ 2 0 0ml 
T'l. 6Mn-/f /Hlf ^O^t^l 2 7m 1 ( 2 0 4 5 JJ Sr^ 
20 T Lfc«, 3 5 "C-C-fclWfUS:. £jfc»£4fc*r- 7 8*Cfc;fr*P K 
^7-^*4 0 gSr^X-s J*#b*Ji«feaHft*-C#aLfc. U 

•7 F^77^ (^^t^/ft|{x^=6/l) fclU 6, 7, 8, 9, 10, 
25 10a^ftKP-2H-^Bt^^ [cd] [2] ^y/77y-2-^y© 
tt£j$4fc (15. 8 5 g) Srft6»t«ci: LT#fc. 

**<k9f-!>AT/w5 = 9A2. 97 g (7 8. 4 5!!^) Ofh7tKP7 
J VI 5 OmlliSfc SK^Tn iT'UfcSftror h9t 0 0ml 

«9S*iBT U gfi"C 1 BSBflSH* Lrto KJS?W^tK^ 7k 3 m 1 x 1 5 %tK 
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^Srv'U uvw? tit hyyyj-fcxffimis (^*y-y/mm^^= 6 

flXSl 1. 7 4 g (t|6 1 % 
mp 137-138°C; l H-NMR (CDC1 3 , 200MHz) 5 0.66-0.85 (1H, m), 1.24-1.44 (2H, 
m), 1.55-1.79 (2H, m), 1.93-2.11 (3H, m), 2.76-2.84 (ZH, m), 2.94 (1H, s), 
3.46 (1H, br s), 4.46 (1H, dd, J = 8. 4 Hz, 11.2 Hz), 5.02 (1H, dd, J = 2.9 
10 Hz, 11.7 Hz), 5.44 (1H, t, J = 8. 1 Hz), 7.06-7.23 (3H, m) ; IR (KBr) 3220, 
2922, 1449, 1053, 1009, 754. cm" 1 ; Anal. Calcd for C 13 H 18 0 2 : C, 75.69; H, 8. SO. 
Found: C, 75.72; H, 8.99. • 

4) 4- [ [ [t e r t-V*^JV (i?*?-;U) i/V )V\ *^)V\ - 5, 6, 

7, 8, 9, 1 O^tt Kc'tyv' [a] 
15 4- (t Ko^v^fvU) -5, 6, 7, 8, 9, lO^fkKn^yy [a] 
njT? : Tls-S-$-.—;yi 1. 51g (5 5. 80 0^) , 4-N, N-v^ 
■ f>7 5/t'P^0. 5g, MJ^5vW5^9. 3 3ml (6 7. 0 $ V =tM 
.- h 9 t Ko 7 7 ^ 7 0 m 1 &U.X t e r t --f^/^J^ =f-)l<t DCi> 

7V9. 25 g (6 1. 45 Z<D&%-fmWLtc, fcl&W.&7k 

20 \lt8l%\ mm^/^x 2 mtttn i>tc. m^tz^mm^m^mm^^^y^^x^m, 
mmzm±m£Ltc a nhntdm.ma^ f y3 *^7A^v h^7^-t 
xmmv (^ty/n®x^=i5/i-9/i) % mvszntco 

J|Xfil7: 90g H$10 0% 
'H-NMR (CDC1 3 , 200MHz) 8 0.08 (3H, s), 0.14 (3H, s), 0.91 (9H, s), 1.23-1.57 
25 (2H, m), 1.60-1.77 (2H, m), 1.91-2.06 (2H, m), 2.86 (2H, t, J = 4. 8 Hz), 
3.93 (1H, br d, J = 4. 8 Hz), 4.79 (1H, d, J = 12.4 Hz), 5.04 (1H, d, J = 
12.0 Hz), 5.30-5.40 (1H, m), 7.07 (1H, dd, J = 2. 0 Hz, 7.2 Hz), 7.16 (1H, 
t, J = 7.3 Hz), 7.23 (1H, dd, J = 2. 0 Hz, 7.4 Hz); IR (neat) 3412, 2928, 
2855, 1472, 1462, 1254, 1073, 835, 779 cm" 1 
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5) tert-^f/K5, 6, 7, 8-f F7t [a] ^Pt^f 

4- [ [ [t e r t-Zff-fr Wtf-M ^y/U] t^rv'] -5, 6, 7, 

8, 9, lO^tfch'n^/ [a] ^0^7^-5-^17. 9 0g 
5 ( 5 5 . 8 4 5: JJ tjU) , h P ^fvkT ^15. 6ml (1120 ^/W) ^ 4 
-N, N-^W^ k°y v^O. 6 8g (5. 5 8^!!^) <DT±h-hV 
;V1 OOml^lCTWin^ F9. 59g(8 3. 8$y 

©Tir h^hy/H Om 1^^7K^T^Tbfc 0 dtUdt^y 3 . 

55 g (8 3. 8^y^) £iHX-, gfiT*6B#F B M#L7c: 0 EfSt**(-ftt\ 

1, 8-v'Tiftf^'^ci [5. 4. 0]-7-!)yftyi6, 7ml (1125D 
*MfL, 8 0tt-WfUfc. KJS«ft*t!:a€. B»^^2iattffl 

f;v=15/l) , S 

1KM1-0. 9-4 g JR*6 5% 
. l H-NMR (CDC1 3 , 200MHz) 5 0.10 (6H, s), 0.95 (9H, s), 1.37-1.49 (2H, m), 1.67 
(2H, br s), 1.99-2.07 (2H, m), 2.74 (2H, t, J = 5. 9 Hz), 4.67 (2H, s), 5.95 
20 (1H, td, J = 6.7 Hz, 11.5 Hz), 6.32 (1H, d, J = 11.2 Hz), 7.10 (1H, dd, J 
= 1.3 Hz, 7.5 Hz), 7.22 (1H, t, J = 7.8 Hz), 7.35 (1H, d, J = 7. 6 Hz); IR 
(neat) 2928, 2855, 1472, 1464, 1254, 1111, 1078, 837, 777 cm" 1 
6) 5, 6, 7, 8-Th7tKP^/ Ca] ^P^ry-l-^^^ 
— jV 

25 tert-7"f/K5, 6, 7, 8-ff7tKo^ [a] ^n^T> 
l-4;U*h**s) ^^7^10. 9 4g (3 6. le^^) ©fF7 
t Yuyyyi 0 OmlftClflfl. OMf h5^f A'7>'*=^A7A'ty 
K©7 h7 t KH79MS»4 3. 4ml (43. 4^^) SrJP^ 1 

sawjjtttufc. B»^^2 0ttfflLfc. Mfttcfimm* 
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1) , iw^fc. 

£§feW J|Z*5. 4 9 9 g W8 1% 
5 L H-NMR (CDC1 3 , 200MHz) 5 1.40-1.52 (2H, m), 1.60-1.74 (3H, m), 2.00-2.11 
(2H, m), 2.76 (2H, t, J = 5. 8 Hz), 4.68 (2H, d, J = 5.6 Hz), 6.03 (1H, td, 
J = 6. 7 Hz, 11. 7 Hz), 6. 50 (1H, d, J = 11. 6 Hz), 7. 14-7. 28 (3H, m) ; IR (neat) 
3324, 2926, 2853, 1449, 1065, 1007, 766 cm" 1 

7) 5, 6, 7, 8-fl>7tKn^y [a] ^nt^fy-l^/^i 
10 5, 6, 7, 8-f>7t h'n^/ [a] ^nt^f v-l-^;M^;-;v 
5. 4 19g (2 8... 7 8 5 V^M ff)T± h'Sl 0 Om HBHftfcs ?K^T. Mfr 
tu.M&LT. 20 g (7 2. OH^V) t«6ml Om U^?Lfc 

TKi^Lfe^ ^^^^^7-/1-2 Oml SrJPx.^©**0. 5B#^jt#Lfc 0 S 
15 J&i£©T-fe h ^£$JETSi£ Lfc^ S1^5vMc W U 3 [alffiiK 

B&ttA «R*2. 41 3 g W4 2% • 

rap 164-165°C; l H-NMR (CDC1 3 , 200MHz) 6 1.46 (2H, br s), 1.72 (2H, br s), 
20 2.03 (2H, br s), 2.81 (2H, t, J = 5. 8 Hz), 5.98 (1H, td, J = 7.2 Hz, 11.6 

Hz), 6.85 (1H, d, J = 11.8 Hz), 7.29 (1H, t, J = 7. 8 Hz), 7.45 (1H, dd, J 

= 1.4 Hz, 7.8 Hz), 7.94 (1H, dd, J = 1. 4 Hz, 7.8 Hz); IR (KBr) 3080-2520, 

1690, 1451, 1408, 1275, 924, 770 cm" 1 ; Anal. Calcd for C l3 H 14 0 2 : C, 77.20; H, 

6.98. Found: C, 77.38; H, 7.06. 
25 8) N- [ (IRS, 2SR) -2- (4-7/Vto7*=^) -2-t FP^y-1- 
[3- (l, l, 2, 2-r s<yi?;u] m^vu] -5, 6, 

7, 8-7h7tKP^ [a] ^Bt^fy-l-*^**tU' 

(IRS, 2SR) -2-7?;-l- (4-7/VtP7x^) -3- [3- (1, 1, 

2, 2-f f77;Vtm l^^i/) 7i-/l/]7"n^y-l-^0. 2 74g (0. 
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7 5 8 $y^) , 5, 6, 7, 8-ff7tKn^/ [a] ^Pt^fy- 
l-jjjutfy&o. I5g (0. 7651)*^), l-kKo^V/h!)7y- 
/W7Mfl%0. 12g (0. 7 6 5 y^evw) £7ir MJ/H Om 1 *-Cit#L& 

# h i 3 - ( 3 f-A^r mm dj^jj $ k • o . 1 
5 5 g (o. 7 6 5 v*M srAnx., mmx-- wnm^it. mm*m&^?-Mm 

HXftO. 3 6 5 g J|X^8 6% 

10 rap 189-190°C; l H-NMR (CDC1 3 , 200MHz) 5 1.34-1.49 (2H, ra), 1.53-1.73 (2H, 
m), 1.95-2.06 (2H, m), 2.70 (2H, t, J = 5. 9 Hz), 2.77 (1H, dd, J= 10. 4 Hz, 
.14.4 Hz), 2.97 (1H, dd, J = 4. 2 Hz, 14.4 Hz), 3.91 (1H, br s), 4.58-4.71 
(1H, m), 5.04 (1H, t, J = 3.7 Hz), 5.80 (1H, td, J = 6. 8 Hz, 11.8 Hz), 5.88 
■to, tt, J = 2.9 Hz, 53.0 Hz), 6.01 (1H, d, J = 7. 8. Hz), 6.10 (1H, d, J = 

15 11.8 Hz), 7.00-7.13 (5H, m), 7.17-7.32 (4H, m), 7.41 (2H, dd, J = 5. 5 Hz, 
8.5 Hz); IR (KBr) 3272, 2928, 1640, 1535, 1514, 1225, 1198, 1128, 777 cm" 1 ; 
Anal. Calcd for CJi^JfO,: C, 66.05; H, 5.17; N, 2.57. Found: C; 65.96; H, 
5. 13! N, 2.55. 

mmm 127 

20 N- [ (IRS, 2SR) r2- (4-7/l'tP7xc=/l') -2-kKn^-l- [3- 
(1, 1, 2, 2-T h77;vtax V^y) *<WM if^/] -8-j*5vV-6, 
7-i?fc Kp-SH-^^V* [a] y? n^7°=rl<'-l-t);VTfs3c-f% K 
1) 6-/^/W5-^-^y-6, 7, 8, 9-fh7tlfti-5H-^y/ [a] v- 

25 6, 7, 8, 9-7 1 h7t KP"5H-^yy* [a] ^'n^/fy-5-ty2 4. 
99g (15 6. 0%})*M i:»^^/V42. 2g (4 6 8 5 V *M <0"r 
h?kKB77yi50ml Ml'itt 6 0 %7jc^t^ h V V AOmWl'*? V 
-f yJHHWl! 1 2 . 5g (3 1 2 ^ V^M trJPxfc^s 1 I*WWP1BBK(E U*: 0 £^ 
jfc&7kfc&§\ 1 tfc#, ftRa^t? 2 tfc 0 
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7 P-7 b ^7 7^ - ttifi IT {^drf y/»xf /U= 15/1). 
5-^-^y-6, 7, 8, 9-fh7t F'n-5H-^yy [a] ^n^fy-6- 

5 ±T-#fc F7tKo77y2 50ml ^^?K^T 6 0 %7K^b^ h 

y t?j*<Dmwi'*7 7 4^w&ms. 8 6 g (1 1 2 ^v*m zmz.^coiz.t.Q. 
5 mmmw ufc 0 jg^tc aw^33. 2 g (234^ & 0 t-can 

/1-6/D , %mm*m^o 

mn&Mfc JRS3 5-. 13g 1^9 7% 

'H-NMR (CDC1 3 , 200MHz) S 1.49 (3H, s), .1.69-2.08- (3H, m), 2.25-2.38 (1H, 
m), 2.70-3.00 (2H, m), 3.62 (3H, s), 7.13 (1H, d, J = 7.4 Hz), 7. 23-7. 46 
16 (3H, m); IR (neat) 2949, 1740, 1686, 1451, 1262, 1236, 1215, 963 cm" 1 

. 2) e-^fvV-e, 7, 8, 9-f K7tKn-5H-^yy [a] 'ypu^fy- 

W?A~6-**y-6, 7, 8, 9-fh7tKn-SH-^yy [a] 
^fy-6-*M*y^f^3 5. 13g (15 1. 2 5!)^) iilM5 0 
20 m 1 <omkl OOml»ll OVX-^MW^ti. Lfc«*te* 

fttiLT (^f">-/^^^=6/l) s II 
38tfe«# HZS:2 5. 3 6 g «9 6% 
25 l H-NMR (CDC1„ 200MHz) 8 1.22 (3H, d, J = 6. 6 Hz), 1.51-2.15 (4H, m), 2.85-3.10 
(3H, m), 7.19-7.42 (3H, ra), 7.67 (1H, dd, J = 1.7 Hz, 7.5 Hz); IR (neat) 
2932, 1686, 1597, 1448, 1223, 737 cm -1 

3) 6-*7-A^6, 7, 8, 9-rh7tKP-5H-^y/ [a] ^n^7"7 
y- 5 -Jr—fr 
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6-^;W6, 7, 8, 9-fh7t Kn-5H-^y/ [a] ^n^f^- 
5-^-^2 4. 9 3 g (143. 1 $ ]} *M <D* 9 J *-/H 5 0 m 1 % 
%;T, 5Ithy;)^5. 4lg (I43^y */w) Lf* oJn^fciK 

Bft3i^=2/l) , BWfcfcfcfc. 
tlfettfls (112 5. 60 g W 1 0 0 % 

4H1MR (CDC1„ 200MHz) 5 0.85 (1. 5H, d, J = 7.0 Hz), 0.90 (1. 5H, d, J = 6. 8 
10 Hz), 1.52-2.18 (6H, m), 2.59-2.73 (1H, m), 2.92-3.10 (1H, m), 4.61 (0. 5H, 
dd, J =2. 2 Hz, 6.8 Hz), 4.89 (0. 5H, s), 7. 05-7.23 (3H, m), 7.28-7.35 (1H, 
m) ; IR (neat) 3382, 2924, 1454, 1034, 747 cm" 1 

4) 4- [ [ [t e r t-zf?* (vM^AO st^l -6-*7 

/U-6, 7, 8, 9-fh7tFn-5H-^V/ [a] ^P-NT'fy-S-*-^ 

15 6-^^-6, 7, 8, 9-Tl>7tKP-5H-^y/ [a] ^O^T^- 
5-^--/W2 5. 1 7 g (14 2. 8 5 V *M fcN, N, N' , N* -T h'^f 
jV^WVT %V 1 7. 4g (3 14$!)^) ©^ty2 5 0ml», 
*»Ttfl. 6Mn-^y f !7AO^fy»»l 9 6ml (3 145!)^) 
fe«STUfc«x 3 5°C-?-mmWLtc. 7 8°C^*PLfc^ N 

20 1t K7>f T>f x 3 0 g %JPx. n Wb^^ fc£?&4T?*H&L7t. RJK««:*T?*R 

u »«»T?«M4fcu^^ sH»*^w-c3iHiaiWLfc. M&fc^mMzmTktfm 

^O-r b ^7 7 ^ - (^^f y/g^x^= 6 / 1 ) tiU 9-^f;W7, 8, 
9, 9a-7b7kKo^o^ [cd] [2] ^77^-2 (6H) -t 
25 yoMSEim (9. 0 6g) &j&t6JK#i:LT#fc. 

7K^y^!7^T^5:^l7iKl. 70g (44. 8 5 JJ *A0 ©9 1 h 7 1 Kn 7 

ttSr«T U 1 Vmfflft Lfc. EJSflft«r*ifr Ufcfc* 7k 1 . 5 m K 15% 

b JJ * 1 . 5 m K 7k 4 m 1 SrHfcSnF LT % *<fb JJ ^ 
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-1/2) W8U 4- (t Kp*W^) -6->^/W6, 7, 8, 9-fh7 
6 tKP-5H-^yy [a] ;KB«£j&* (8. 7 6 2 g) 

±t»#fc#fo 4-N, N-^^T5/trP*^0. 2g, MJ^WT^ 
7. 4 9ml (5 3. 7 5: JJ ©7 1 h 7 t Ko 77 f 1 0 Om 1 t£Kfc N £& 

T , ter t -7^5? > B B 5^7 7 . 42g (49. 2 5 5 ^Ad 

.-6/1) > a ft*****, 

tt*14. 4 3 g HX*3 2% 
15 'H-NMR (CDC1» 200MHz) 5 0.08-0.13 (6H, m), 0.91-1.16 (12H, in), 1.39-2.11 
(5H, m), 2.54-2.70 (2H, m), 3.18-3.33 (1H, m), 4.57-5.11 (3H, m), 7.04-7.14 
• .(3H, ra); IR (neat) 3416, 2955, 2928, 2857, 1472, 1462, 1256, 1070, 837, 775 
cm" 1 

5) t e r t-7*^ (8-^f;W6, 7-5>t Kp-5H-^/ [a] 

20 77^-W/M h^y) -J^-^^yyy 

4- [ [ [t e r i-^/V (S^TVV) ;V\ Hr*i/\ ^tVW] -6-p<5vW 
6, 7, 8, 9-7 h7t: Kn-5H-^yy > [a] iX^n^7°7 i ^-5-^-'-/H 4. 
■ 43 g (4 5. 0 2$!)^V) s hJJ ^A'T" § ^ 7 . 5 3ml (5 4. O 5: U * 
/l/) , 4-N, N-i?/?SUT$;t°))VyO. 55g (4. 50$!)^) <D7± 
25 h=M)^50ml t8*l«MfrT* * 9 V^b-A** a y K 5 . 67g (49. 
5 5 JJ «D7th=>P/HOml «&7k&T^T Lfc. -W'tft 9 V 

A 2. 86g (6 7. 5 0^) *MtL. «tt? 6 B#K^# Lfc 0 KJCttSr*^ 
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»U 1, [5. 4. 0]-7-!)yftyi3. 5ml (9 

o. osy*^) fcin*. % 8 o°cx*-m}tWLit a ®£»7M-8££\ s^^a- 

DXi:5. 6 0 8 g W4 1% 
»H-NMR (CDC1 3 , 200MHz) 8 0. 10 (6H, s), 0.94 (9H, s), 1.92-2.17 (4H, ro), 2.00 
(3H, s), 2.60 (2H, t, J = 6. 4 Hz), 4.70 (2H, s), 6.32 (1H, s), 7.04-7.15 
(2H, m), 7.32 (1H, d, J = 7. 8 Hz) J IR (neat) 2928, 2857, 1254, 1109, 1078, 
10 835, 775 cm" 1 

6) 8-^f^6, 7-v*tKP-5H-^y N / [a] ^P^fy-l-f/M 

t e r t-^fvU- (8-^^-6, 7-v>fc Fp-5H^/ [a] ">^P^/f 
. y-\-jjv* h^v") 5 9 4 g (18. 4 9 5 !).^) ©7^ f- 

15 7tKP77y5 0mlM:IiBT-l. OMf H y-f^^T >*~$&7**}) 
F©rh7kKP77^S2 2. 2ml (2 2. 2 5'J*/V) «riqx., ^fi^l 
5 £ffflK# L7c 0 fiO£»fc7KfcSig\ 2 HJttlft Lfc 0 g*fc*«g £ 

20 . 

tt3. OOOg l&^8 6% 
'H-NMR (CDC1 3 , 200MHz) 6 1.59 (1H, t, J = 6.0 Hz), 1.99-2.19 (4H, m), 2.01 
(3H, d, J = 1.6 Hz), 2.62 (2H, t, J = 6.4 Hz), 4.69 (2H, d, J = 5. 8 Hz), 
6.47 (1H, d, J = 1.6 Hz), 7.11-7.24 (3H, m) ; IR (neat) 3333, 2928, 1454, 
25 1019, 791 cm" 1 

7) 8-^^-6, 7-i^t KP-5H-^y [a] ^0^7"7y-l-^ 

—)V1. 9 3 9g (15. 6 1 $ <DT± h^5 Om 1 flf^Kl, tK^Tx f& 
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7K^pA^3. 9 0g (3 9. O^V^rM iiflB»3mlSr*10ml|i*»L 
tzMWL*$>-o< UtiTU lUTi&T^ *at?0. 5B#|HI«#Lfc. SJtS»*S 

fife^ JRfil. 086 g ifc^3 4% 

mp 139-140^; r H-NMR (CDC1 3 , 200MHz) 8 1.96-2.21 (4H, m), 2.05 (3H, d, J 
= 1.4 Hz), 2.63 (2H, t, J = 6. 6 Hz), 6.90 (1H, d, J = 1. 2 Hz), 7.191 (1H, 
10 t, J = 7.7 Hz), 7.38 (1H, d, J = 7.8 Hz), 7.90 (1H, dd, J = 1. 3 Hz, 7.9 Hz) ; 

• IR (KBr) 3055-2530, 1682, 1449, 1310, 1298, 1277, 1262 cm" 1 ; Anal. Calcd for 
C 13 HiA : C, 77.20; H, 6.98. Found: C, 77.25; H, 7.00. 

8) N- [ (IRS, 2SR) -2- (4-7;l/tn7x=/U) -2-fc Kn^r^-l- 
[3- (1, 1, 2, 2--7 1 F7 7/>tPi h^y) --O^/V] 3&f-flS\ S-tJ-ZV 
15 -6, Ka-5H-^yy [a] ^o^fy-l-*;^t5 F 

(IRS, 2 SR) - 2-7^-1- ('4-7;VtP7i=;V) - 3- [3 - (1, 1, 

• 2, 2-fI>7 7;^Px F^-vO 7x.^A'].'7ns*l/-l-*r-A'0. 2 7 2 g (O, 
7 5 3 5:y*A') „ 8-^/^-6, Fn-5H— <yy P [a] i/^ti^T 
^-l-fijutfismo. I5g (0. 75 5!)^) , 1-kKa^y/MJT 

20 y"-/V7K»0. 12g (0. 7 5?y^v) SrT* h = V V A/ l 0 m 1 

Vt£& h 1 -^^vw 3 - ( 3 fvVT 5 y -?n £Vu) * >u#iM $ K 0 . 

1 4 g (o. 75 5 y**) fciu^ M-e-8fe»bfc 0 E£l»f/* 

25 df-f-y-J: »?^t: LT N BW»Sr#fc. 

J|X*0. 3 6 5 g Jt2^8 9% 
mp 149-150T:; 'H-NMR (CDC1„ 200MHz) S 1.86 (3H, s), 1.96-2.14 (4H, m), 2.58 
(2H, t, J = 6. 1 Hz), 2.78 (1H, dd, J = 10. 1 Hz, 14.5 Hz), 2.97 (1H, dd, J 
= 4. 6 Hz, 14.4 Hz), 3.93 (1H, br s), 4.57-4.70 (1H, m), 5.03 (lH, s), 5.87 
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(1H, tt, J = 3.0 Hz, 52.9 Hz), 5.89 (1H, s), 6.14 (1H, s), 6.99-7.33 (9H, 
m), 7.42 (2H, dd, J = 5. 4 Hz, 8. 4 Hz) ', IR (KBr) 3266, 2938, 1638, 1512, 1198, 
1128 cm" 1 ; Anal. Calcd for CA^NO,: C, 66.05; H, 5.17; N, 2.57. Found: C, 
66.02; H, 5.28; N, 2.57. 

5 mum 12s 

N- [ (IRS, 2 SR) -2- (4-7;V*n7x=/W) -2-fc Kn^-1- [3- 
(1, 1, 2, 2-"r hyy/^n^- h**s) ^y&rt ^T^l -3, 4-S?fc K 
P-2H-1, 5-^^/i?s$-*±t°y-6-*/l<tf3c-9-* K 

(IRS, 2SR) - 2-T?;-l - (4-7/UtP7*=;V) -3 - [3- (1, 1, 
io 2, 2-T Yyyjv^-n^Y^y) ^0. 22 1g(0. 

6125!)^) , 3, KB-2H-1, S-'OV SWM? ¥ ls-6-j}jVi$ 

ymo. 12g (0. .6 15!)^) , l-KY°u*ris*<yy'hVTl/—/lrtftiV3 
9 4mg (0.615 y^e/W) SrT-tr I-~ h JJ/H Om 1 tpX^W.LKfrb 1-^ 
(S-^^^/fT^y^oW) jf/Mfi&J $ K-j&^feQ. 1 2 g (0. 

i5 6i5 y**o sr>bD^, mmwLtc 0 Bu&w*wm^Mzm^ jut 

Sfe^ flXlrO. 26 1g W7 9% 

20 mp 147-148°C; l H-NMR (CDC1 3 , 200MHz) 8 2.04-2.17 (2H, m), 2.82 (1H, dd, J 
= 9.9 Hz, 14.7 Hz), 2.95 (1H, dd, J = 5.0 Hz, 15.0 Hz), 3.84 (2H, t, J = 
5.7 Hz), 4.05-4.22 (2H, m), 4.27 (1H, d, J = 4.2 Hz), 4.58-4.70 (1H, m), 
5.09 (1H, t, J = 3. 1 Hz), 5.86 (1H, tt, J = 2. 8 Hz, 53.0 Hz), 6.97-7. 13 (7H, 
m), 7.26 (1H, t, J = 7.9 Hz), 7.42 (2H, dd, J = 5. 2 Hz, 8.6 Hz), 7.77 (1H, 

25 dd, J = 2. 1 Hz, 7.5 Hz), 7.94 (1H, br d, J = 7.0 Hz); IR (KBr) 3283, 1636, 
1547, 1512, 1304, 1264, 1229, 1204, 1125, 1044 cm" 1 ; Anal. Calcd for (yyy«V 
C, 60.34; H, 4.50; N, 2.61. Pound: C, 60.43; H, 4.46; N, 2.82. 

mm u 129 

N- [ (IRS, 2SR)-2- (4-7^to7xi;l/) -2-t Kn*$/-1- [3- 
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(i, i, 2, 2-fb77;i'tcih^) ^yit/W] ai^Tu] 

(IRS, 2 SR) -2-75/-1- (4-7;l/tP7x^) -3- [3- (1, 1, 
2, 2 -f h 7 7/^ o x b ^) 7 x ^/l'] 7"a ^ y- 1 -t-^ 1 . 6 04g(4. 
5 4 3 95!)^) fc^«bjc*^h!)!>A0. 75 g (8. 8 85]]^) *TYy 
t KP77^3 Oml 1>-e^l^?)^nP^i^0. 4 7ml (4. 8 8 

10 ftflSl/^ I«J*&fcfc. 

«Z*1. 6 9 6 g 1(2*8 8% 
.. mp 113-114°C; 'H-NMR (CDC1 3 , 200MHz) 8 1.16 (3H, t, J = 6.9,Hz), 2.68 (1H, 
dd, J = 9. 8 Hz, 14.6 Hz)., 2.80 (1H, dd, J = 5. 2 Hz, 14.6 Hz), 3.01 (1H, br 
s), 3.95-4.17 (3H, m), 4. 71. (1H, d, J = 8. 8 Hz), . 4. 93 (1H, s), 5.89 (1H, 
15 tt, J = 2.9 Hz, 53. 1 Hz), 6.95-7. 14 (5H, ra), 7.27 (1H, t, J = 7. 9 Hz), 7.38 
(2H, dd, J = 5. 3 Hz, 8. 7 Hz) ; IR (KBr) 3333, 1686, 1541, 1231, 1206, 1132 
dm -1 ; Anal. Calcd for e^H^NO, : C, 55.43; H, 4.65; N, 3. 23.. Found: C, 55.65; 
H, 4.41; N, 3. 15. • 

mmm 130 

20 N- [ (IRS, 2SR) -2- (4-7/Vta7s=;>) -2-t Kp^-1- [3- 

(i, i, 2, 2-T yyy/v^-ns. y**/) ^vit-ti'] tf/w^^gfct 

e r t-'f'fA' 

(IRS, 2 SR) -2-T5/-1- (4-7^P7s=^) -3- [3- (1, 1, 
2, 2-7h77;l'tPxh^v') 7x^]7'P^y-l-t^2. 0 8 5 g (5. 
25 7 7 1 5!) bZ$m&- t e r t-7*f;H. 51g (6. 925U *M * 

T hy fc Kp77^5 Om 1 <PT\ 1 &mtitW Lit, ^«8&fflE*«BEe 

■fcfel&Bi «Xfi2. 5 5 5 g W9 6% 

mp 145-146°C; l H~NMR (CDC1„ 200MHz) 5 1.35 (9H, s), 2.63-2.85 (2H, m), 3.25 
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(1H, br s), 4.00-4.12 (1H, m), 4.56 (1H, br d, J = 8.8 Hz), 4.92 (1H, br 
s), 5.89 (1H, tt, J = 2.8 Hz, 53.1 Hz), 6.97-7.11 (5H, m), 7.27 (1H, t, J 
= 7.8 Hz), 7.38 (2H, dd, J = 5. 4 Hz, 8.4 Hz); IR (KBr) 3357, 1682, 1532, 
1211, 1123 cm" 1 ; Anal. Calcd for C^FgNO^: C, 57.27; H, 5.24; N, 3.04. Found: 
5 C, 57.29; H, 5.20; N, 2.96. 
1 3 1 

4-7/U*V-N- [ (IRS, 2SR) -2- (4-7;l/tP7s^) 

[4- (1, 1, 2, 2-Th77/Vt0ih^) ^vVkl i~7 

10 1) 3- (4-7^tn7x^) -3-t^y-2- [4- (l, 1, 2, 2-=rYJ 

4- (1, 1, 2, 2-fb7 7;l'tnxhdf-y) h/U^>-6. 73 g (3 2. 3- 
5!)^) x N-yD^^i/W$K5. 75 g (3 2. 3 5: V ■=&/!/) s 2, 2' 
Wy^n=HI*) 0. 2g©iI^3 0ml^SrO. 5B$ 

ar^a-y/U-eft^Ufc. **fc*#©8tt«rj#E«*L-t\ 4-(l', 1, 2, 
2-rh7 7^tDxK^v-) ^V^V7*n 5 FOffi£^£$3t£^&t LT# 

(4-7^P^>'y , -l'/^) @£®te^6. 177g (2 9. 3 9 5!Jt/U) W 
20 1, 2-v^ h*$/i*^5 0mlTOte*?n r 6 0%;fc*fc-J-}»!J ^©AtlM 
77^yl»l. 18g (29. 4 5!J^) fc^x., ^©ItO. 5B#K» 
Ufc 0 rWl±t#fc4- (1, 1, 2, 2-7l>7 7/l'tPxh^) ^^1/7* 
n$K©l, 2 -i^ h^x^^lOnl J&tt«r£fiT?Jn*.» IK 8 ttRQJItt 

25 */ 9J>rzwks mmwfr®^ utco # 6, *tfcae» srs/ y * 7^n 

■?b^77-f -fcTflHK U (^U-^/ftR^/i^ 15/1-9/1), 
Sfe&iil HXS8. 2 2 8 g W6 7°/o 

mp 67-681C; l H-NMR (CDCl a , 200MHz) 6 1.11 (3H, t, J = 7. 1 Hz), 3.32 (2H, 
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d, J = 7.4 Hz), 4.10 (2H, q, J = 7. 1 Hz), 4.55 (1H, t, J = 7.3 Hz), 5.88 
(1H, tt, J = 2.9 Hz, 53.1 Hz), 7.08-7.26 (6H, m), 7.98 (2H, dd, J = 5. 3 Hz, 
8. 9 Hz); IR (KBr) 1725, 1676, 1599, 1512, 1304, 1281, 1242, 1215, 1202, 1186, 
1155, 1115, 1098, 843 cm" 1 ; Anal. Calcd f or C 20 H 17 F s 0 4 : C, 57.70; H, 4.12. Found: 
6 C, 57.70; H, 4.22. 

2) (2RS, 3RS) -3- (4-7^to7*=^) -3-fc [4- 
(1, 1, 2, 2-rb77/l/*nxh^J/) ^VS?*] 7*P fc^l'gfe^/V 

mm&5. 1 5 g (37. 8 $ y^e/H ^^m^zc-x^8 omi *px*wm 

Istt&bfcm'fkfrVM'rhV ^A2. 86 g (7 5. 6 5 V *M ^M^X., 

io ^(D^2 vmim trc„ m^m^mm^^^^ w^^-T^mm , 

7kmik*$^&n<DV^^~^^^*&fr°- l&btltcMm^ 3- (4-7^ 

tP7s^) -3-t^y-2- [4- (1, 1, 2, 

-<^v?/V] ~fn . 865g (18. 8 9 5; V *^) (Di^^/wn 

15 LToiPxTMOTK^b^!?^^^^ l>tcm, @«xf/K-2|filia Lfc„ 

6/1-3/1) , B^JSr#fc 0 

I&ft 7 . 6 8 7 g 9 7 % 

20 'H-NMR (CDC1„ 200MHz) 5 0.91 (3H, t, J = 7.2 Hz), 2.88-3.03 (4H, m), 3.88 
(2H, dq, J = 1.7 Hz, 7.1 Hz), 5.02 (1H, t, J = 3.3 Hz), 5.88 (1H, tt, J = 
2.9 Hz, 53.1 Hz), 7.05 (2H, t, J = 8.8 Hz), 7.08 (4H, s), 7.37 (2H, dd, J 
= 5. 6 Hz, 8. 8 Hz); IR (neat) 3468, 1725, 1508, 1306, 1277, 1190, 1159, 1123, 
837 cm" 1 

25 3) (2RS, 3RS) -3- (4-^^p^oi-^) -3-fc Fndrv<-2- [4- 
(1, l, 2, 2-fh77;^o^h^) yu^jr^m. 

(2RS, 3RS) -3- (4-7 ivjrvv ^=-;V) -3-fc \?u*i/-2- [4- (1, 
1, 2, 2-TF77^taxF^) s<yi?/U] /aW^f^y. 55 6 
g (18. 0 6 5 V^M <D^^y—^3 Oml-7b7tKn77V30mli 
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$^lN7k®Hk^y £A 7 )cM3 6. 1ml (3 6. 1 5 U SrJP^ M 

EES* Life, .M««r^*f-^J:»)feSfl5Lr % Bttfcfcttfc. 

5 H5146. 2.6 Og HK^8 9% 

mp 128-129^C; l H-NMR (CDC1 3 , 200MHz) 5 2.91-3.07 (3H, ra), 5.05 (1H, s), 5.88 
(1H, tt, J = 2.8 Hz, 53.1 Hz), 7.04 (2H, t, J = 8. 6 Hz), 7.07 (4H, s), 7.35 
(2H, dd, J = 5. 3 Hz, 8. 5 Hz) ; IR (KBr) 3630, 3200-2480, 1698, 1512, 1283, 
1233, 1190, 1128, 1100, 839 cm -1 ; Anal. Calcd for C l8 H, 6 F 5 0 4 : C, 55.39; H, 3.87. 

10 Found: C, 55.42; H, 3.71. 

4) (4RS, 5SR) -5- (4-7^a7i^) -4- [4- (1, 1, 2, 
2-y- yy?;i,Jrv3.Y**s) ^»]-l, 3-**-frSV *Jl/-2-*l/ 

(2RS, 3RS) -3- (4-7/^a7i-;l') -3-fe Fp^v'-2- [4- (1, 
.1, 2, 2-rf77/^n^b^) T'Pt'tyKS. 0.7 2 g (1 

15 2. 9 9 ?!)*/W) Orh7t Ko77^40ml»M)^75y2. 7 
2ml (19. 5 5. V^/U) N V7x.~iV-fo*-fcy )VT-JYZ. 93g (14. 3 

3/i-i/D \ t?zc^^3:-7 i /^-^^i^^J:l5^'fbLT^ BftttSrfcfc. 
20 6fefs£(SI 11X44. 6 7 3 g IR$9 3% 

mp 154-155^; l H-NMR (CDC1„ 200MHz) 6 2.18-2.35 (2H, m); 4.24 (1H, dt, J 
. = 5.4 Hz, 8.7 Hz), 5.05 (1H, br s), 5.80 (1H, d, J = 8. 0 Hz), 5.90 (1H, tt, 

J = 2.8 Hz, 53. 1 Hz), 7.05 (2H, t, J = 8. 4 Hz), 7. 14 (2H, d, J = 8. 8 Hz), 

7.15 (2H, d, J = 8.6 Hz), 7.36 (2H, dd, J = 5. 2 Hz, 8.6 Hz); IR (KBr) 3258, 
25 1736, 1510, 1231, 1213, 1192, 1128, 1105 cm -1 ; Anal. Calcd for C 18 H u F 6 N0 3 : C, 

55.82; H, 3.64; N, 3.62. Found: C, 55.89; H, 3.63; N, 3.44. 

5) (IRS, 2SR)-2-75/-l-(4-7;Vt07 i -^)-3-[4-(l, 
1, 2, 2-7f 7 7^tnxh^) 

(4RS, 5SR) -5- (4-7^t0 7i=;W -4- [4- (l, 1, 2, 2- 
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Tb77/^t3xh^) <<ls*jA''} -1, Z-±*^/}) v^-2-^4. 485 
g (11. 5 8^y^) bfcmti-YV HI. 85 g (4 6. 3^U^/V) £ 
x^y-/V3 0ml-7j(2ml 6 BWPf&jt^ Lfc, SJS^^tRTW U 

^^^X«2lH]^WU7t 0 &fek«7- r U V&X-tfr^ 

5 EE^fcLfcc M^^ixy^^ (APS^7°) ^9^^o^h^77^-^T 
ft$"lL (^^-y/mm^^=S/l~^m^M . ^y/ntWx^r/V 

efeNfi. 1R*3. 44 7 g !fc^8 2% 

mp 78-79 6 C; "H-NMR (CDCl 3 , 200MHz) 5 2.36 (1H, dd, J = 10.5 Hz, 13.7 Hz), 
10 2.80 (1H, dd, J = 3.0 Hz, 13.8 Hz), 3.26 (1H, ddd, J = 3. 5 Hz, 4. 9 Hz, 10.2 
Hz), 4.65 (1H, d, J = 4.8 Hz), 5.90 (1H, tt, J = 3. 0 Hz, 53.1Hz), 7. 08* (2H, 
t, J = 8.6 Hz), 7.14 (4H, s), 7.37 (2H, dd, J = 5. 6 Hz, 8.4 Hz); IR (KBr) 
.3360, 2740, 1508, 1275, 1231, 1215, 1192, 1119, 1096, 1040, 856 cm" 1 ; Anal. 
Calcd for C l7 H l6 F 6 N0 2 : C ; 56.51; H, 4.46; N, 3.88. Found: C, . 56. 52; H, 4.41; 
15 N, 3.66. 

6) 4-7/^P-N- [(IRS, 2SR) -2- (4-7;^c7x^) -2- 
tKP^-l-[4-(l, 1, 2, 2-7- h77;^nx f<y^jH^] s/f 

)V\ ~f 7 $ u y- 1 5 K 

(IRS, 2SR)-2-7^;-l-(4-7;VtP7x-;V)-3-[4-(l, 1, 
20 2 , 2-T- h?7^*ci Y**/) 7x.~;V\7u/*l/- 1-^—^0. 163g(0. 
4 5 1^*^) > 4-7/U^rn-l-i-7 h.xg£8 6mg (0. 4 5$!)^) N - 
1-fc Ko^y/ h V T;/— -McftftB 9mg (0. 45 5^/1/) *7t F 
-MlMOml ^T*jf# Lft* h 1 -xf/W- 3 - ( 3 -^^ ?VVT U7o kVU) 
*;^5K-SSfS8 6mg (0. 4 5 0^) SrJPfc, gfi-rMftSB* L 

25 7c„ mmmm^Mzft®. u mm-r v v t m&mm^ 

g&HA "KfiO. 2 12g W8 8fo 

mp 192-193°C; l H-NMR (CDC^-DMSO-d,,, 200MHz) 6 2.87 (1H, dd, J = 10.4 Hz, 
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14.4 Hz), 2.97 (1H, dd, J = 4.8 Hz, 13.8 Hz), 4.68-4.82 (1H, in), 5.01-5.08 
(2H, m), 5.94 (1H, tt, J = 2. 9 Hz, 53.1 Hz), 6.99-7.12 (6H, m), 7.19-7.26 
(3H, ra), 7.41-7.58 (4H, m), 7.73 (1H, d, J = 8. 2 Hz), 8.07 (1H, d, J = 7. 8 
Hz); IR (KBr) 3285, 1644, 1628, 1601, 1535, 1508, 1314, 1264, 1233, 1200, 
6 1127, 1113, 1094, 837 cm" 1 ; Anal. Calcd for (yyyiQ»: C, 63.04; H, 3.97; N, 
2.63. Found: C, 62.98; H, 3.86; N, 2.60. 

mmm 132 

4-7/M-P-N- C (IRS, 2SR) -2- (4-7/Vtc7i^) -2-t Kn^ 

. v-i- [3- (MJ^/i^p^ Y*is) -ry^uy-i-^/^ 
10 ^ft5 K 

1) 3- (4-7/^n7i^) [3- (hU^/W^a^ h=*r^) 

(4-7 Vl^P^oyX fV) @£||j^/U4. 530g (21.555: V ^;V) (O 
■ 1 , 2 -*J* h is^f > 5 0 m 1 igi&^fftT 6 0 %7kSHfc^ b V V A ©Mb^ 
15 77^1S*0. 86 g (2 1. 6 5!)^) ^AOx, ^O**0. 5 B#|i5itf # 
Lfc 0 3- (h U h*$>) ^y^7n? K5. 50g (21. 6 5 9 

^iX7A« M^JEE®*Lfc 0 #e>ttfca©fe^v'y^y/^"7A^P 
20 ^Y^yy^-\z.xmU^ (^^y/Hm^^=l 5/1-9/1) , 

Sfe^ 4XS6. 8 24 g JU^8 2% 

mp 56-57*C; l H-NMR (CDC1 3 , 200MHz) 5 1.12 (3H, t, J = 7. 1 Hz), 3.34 (2H, 
d, J = 7.6Hz), 4.10 (2H, <l J = 7. 1Mb). 4.55 (1H, t, J = 7.6Hz), 7.03-7.16 
26 (5H, m), 7.28 (1H, dt, J = 0. 7 Hz, 7.7 Hz), 7.98 (2H, dd, J = 5. 3 Hz, 8.9 
Hz); IR (KBr) 1717, 1686, 1599, 1271, 1258, 1236, 1217, 1177, 1152 cm" 1 ; Anal. 
Calcd for C l9 H 16 FA : C, 59.38; H, 4.20. Found: C, 59.33; H, 4.38. 

2) (2RS, 3RS) -3- (4-7;^o7i=;l') -3-t [3- 
( b y yjvlru * h^-^y) *<y*J)V\ rfv Mirvm.^ ;u 
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mtm^4. 6 5 g (3 4. 1 § JJ*A0 &v^fvl^-7VU5 Om 1 tyXMW 

u^^f^uftMi^2. 58 g (6 8. 3 5y*^) zmux-mz., 

5 5 9 g (17. 0 7?y^-^) ©i^xf/H-f^3 Oml^ 

i^nt'jDx. ^<D^2^mm^Ltz 0 fcizmmmt*'j>L~r<>M>cxmi 
io *7^ov vjf77j*-Kxmu^{~-*y-y/mk^^=G/i-z/i), 

U&6. 5 74g 11x^100% 
'H-NMR (CDCl,, 200MHz). 8 0.93 (3H, t, J = 7. 1 Hz), 2.89 (1H, d, J = 2. 8 Hz), 
" 2.91-3.07 (3H, m), 3.88 (2H, q, J = 7. 2 Hz), 5.02 (1H, t, J = 3. 6 Hz), 6.95-7.11 
15 (5H, m), 7.25 (1H, t, J = 7.9 Hz), 7.37 (2H, dd, J = 5. 2 Hz, 8.4 Hz); IR 
(neat) 3445, 1728, 1715, 1512, 1260, 1219, 1161, .839. cm -1 
'3) (2RS, 3RS.) -3-- (4-7/l/tP7s^) -3-fc Kp^tv'--2- [3- 

(2 R S, 3 RS) -3- (4-7^tP7i^) -3-fc [3- (b 

20 U7^tP^ h^cf) •O'&A''] zfvM'jry^x-J-JVQ. 391g (16. 545 
U^U) (D*?/— /U3 Om 1 -T h7fc KP77>2 0 m 1 jgjfclE 1 N^miti- 
b V V&fomWi 33. 1ml (33. 1 =• !J *M fcinit, &M.X- mffiW Lfc„ 

Rtimtrnt, tkt-wl, iN^T*H^^^^t7b^, ^m^f-/^2in 
. tti±iLfc 0 **fc^^&ii7k«H- h y -7at-^- ®mzmm%£Ltc a ®% 

25 t)^=5rf-^«t!9^^bT^ |^!:#fc 0 
JlX*5. 0 5 5 g 11X^8 5% 
mp 108-110t; 'H-NMR (CDC1 3 , 200MHz) 5 2.90-3.10 (3H, m), 5.06 (1H, s), 
6.95-7.11 (5H, m), 7.25 (1H, t, J = 7. 9 Hz), 7.36 (2H, dd, J = 5. 6 Hz, 8.8 
Hz); IR (KBr) 3343, 3020-2550, 1694, 1516, 1283, 1258, 1238, 1225, 1165, 
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837 cm' 1 ; Anal. Calcd for C 17 H M F 4 0 4 : C, 56.99; H, 3.94. Found: C, 56.98; H, 
3. 85. 

4) (4RS, 5SR) -5- (4-7/Vtc7s^) -4- [3- ( MJ 

5 (2RS, 3RS) -3- (4-7^071^) -3-fc Ko^'>-2- [3- (h 
]) y)Virn } h^y) 7°p \f$"yf&4. 6 4 9 g (12. 9 85P*^) 

©fh7tKD77^5 0ml»M)^75y2. 7 1ml (19. 5 5 
„ i?7cc=/W*^*'JyVTv 5 K3. 93 g (14. 3 5 !) *^) *Mz., 

10 7A^Dvh^77^H:-C^Sl (^^^/BH»3i^=3/l-l/l) s 

&S4. 3 3 0 g 1|K^9 4% 
mp 145-146t); X H-NMR (CDC1 3 , . 200MHz) 5 2.21-2.37 (2H, m), 4.26 (1H, dt, J 
= 6. 1 Hz, 8.3 Hz), 5. 11 (1H, br s), 5.80 (1H, d, J = 8.0 Hz), 6.87.(1H, s), 
15 6.96 (1H, d, J = 7.2 Hz), 7.09-7.19 (3H, m), 7.28 7.39 (3H, m) ; IR (KBr) 
3248, 1736, 1516, 1256, 1227, 1163 cm -1 ; Anal. Calcd for C l7 H l3 F 4 N0 3 : C, 57. 47; 
. H, 3.69; N, 3.94. Found: C, 57.54; H, 3.73; N, 4.01 

5) (IRS, 2SR) -2-7?;-l- (4-7;^a7i-/0 -3- [3- (f 
]} 7JUj-v/ h^ris) 7i^] 70/^-1-*-^ 

20 (4RS, 5 SR) -5- (4-7;l'tP7*= 1 rt') -4- [3- ihV yA'tirn* h 

sO'Jfrl-l, Z-Jr*WVi?y-2-*VA. 071g (11. 46 5 U 
bftMiki~ h V 1 • 83g (4 5. 8 5 9^) Srcc^y— ;l/3 0ml 

•-7k2ml4n? N 6^»Mt.fc 0 SJ6ttSr*T?*«?U B»^A^?2iatt 

25 £ixy#-y/W (APS^T 0 ) *7A^D?h^ 7 7^|:tH8L (^f"V/ 
^St^tt* WI3. 7 2 2 g ft*9 9% 

'H-NMR (CDC1„ 200MHz) 8 2.38 (1H, dd, J = 10. 3 Hz, 13.9 Hz), 2.82 (1H, dd, 
J = 3.3 Hz, 13.9 Hz), 3.27 (1H, ddd, 3.4 Hz, 4.8 Hz, 10.3 Hz), 4.65 (1H, 
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d, J = 5.0 Hz), 7.01-7.13 (5H, m), 7.27-7.42 (3H, m) ; IR (neat) 2260-2860, 
1508, 1260, 1217, 1159 cm" 1 

6) 4-7/M-a-N- [ (IRS, 2SR) -2- (4-7;^a7s^) -2- 
t Ka^^-1- [3- (Ml 7 A-* a* ^^Tvkl at^vH ±7 f VI/- 

5 l-J&A-tfMMfS K 

(IRS, 2SR)-2-75/-l- (4-7^tn7i=^) -3- [3- ( Ml 7 
/M-d^ h=¥v-) T'n/^y-l-^-— ;VO. 2 4 7 g (0. 7505^ 

/w) % 4-7;l/tn-l-t7hxio. 14g (0. 7 5^U^) , l-kh'P* 
Vt^i/MJry-ATKfiiteO. llg (0. 7 5^^) &7ir h=M)/H 
10 Om 1 <p-T*&WLti:tftb 1-^^-3- (3-^^75 770^) %MR 9 M 
$ K • . I4g (0. 75$!) •tA') Sfi-e— Iftfitff Ufc.- TO 

at«, ^y*^sriitfc^ *Di*iftEe*ufc. »fetifcaetoSr^ y 

15 HXfiO. 2 6 2 g IR^7 0% 

mp 189-190^0; 'H-NMR (CDCl 3 -DMSO-d 6 , 200MHz) 5 2.90 (1H, dd, J= 10.7 Hz, 
14.3 Hz), 3.04 (1H, dd, J = 4. 3 Hz, 14. 1 Hz), 4.67-4.81 (1H, m), 5. 00 (1H, 
t, J = 4.0 Hz), 5.21 (1H, d, J = 3.6Hz), 6.99-7.34 (8H, m), 7.39-7.57 (5H, 
m), 7.69 (1H, d, J = 8.0 Hz), 8.06 (1H, d, J = 7. 2 Hz) ; IR (KBr) 3268, 1642, 

20 1624, 1601, 1537, 1512, 1269, 1227, 1173, 835, 760 -cm -1 ; Anal. Calcd for 
C^hyyK),: C, 64.67; H, 4.02; N, 2.79. Found: C, 64.58; H, 4.05; N, 2.59. 

mmm 133 

N- [ (IRS, 2 SR) -2- (4-7^D7x=/l/) -2-fc Ko**/-l- [3- 
(MJTVl^n* b^rv-) <<y*S/U] sif-A^ -6, 7-$?fc Ko-5H-^^V [a] 
25 i/?n^fy-i-i^j?^0 

(IRS, 2 SR) -2-757-1- (4-7/l'tc7i=;l') -3- [3- ( MJ 7 
jvirv * 71^] /D^y-i-t-;i/0. 239g (0. 72 6$!)* 

)U) s 6, 7-^kFo-5H-^ [a] n^fy- 1 -*/W#^»0 . 1 
4g (0. 7 3$!)*/u) , l-k Ko*J"«y/HI7^v*»»0. llg 
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(a-^w^^p^) jj/utfvj § k ■mmm.o. u g (o. 735 

«2ft0. 2 7 4g KX^ 7 6% 
mp 177-178°C; X H-NMR (CDCl 3 -DMSO-d 6 , 200MHz) 5 1.91-2.04 (2H, m), 2.18-2.27 
(2H, m), 2.68 (2H, t, J = 5. 9 Hz), 2.78-2.96 (2H, m), 4.60-4.74 (1H, m), 

10 4.93 (1H, d, J = 3.6 Hz), 4.98 (1H, t, J = 3.7 Hz), 5.88 (1H, td, J = 5. 3 
Hz, 11.9 Hz), 6. 18 (1H, d, J = 12.2 Hz), 6.73 (1H, d, J = 9.2 Hz), 6.92 (1H, 
dd, J = 1.9 Hz, 7.3 Hz), 7.01-7.16 (7H, m), 7.26 (1H, d, J = 8. 8 Hz), 7.49 
(2H, dd, J = 5. 5 Hz, 8. 5 Hz) ; IR (KBr).3268; 1640, 1539, 1512; 1269, 1221, 
1153 cm" 1 ; Anal. Calcd for C^H^NO,: C, 67.33; H, 5.04; N, 2.80. Found: C, 

15 67.22; H, 4.98; N, 2.78. 
13 4 

. 4-37/M-n-N- [ (IRS, 2SR) -2- (4-7 A*** 7ic;^) -2-k'Ko^ 
[4- (YV7fr*V}l.b*i/) ^f-M 1r7 9\sl/-l-iJA'iR 

20 1) 3- (4-7A**v 7xs/V) -3 2- [4- (\>V7A'*n* 

(4-7/v^-n^yV^M mm^/^4. i40g (19. 70 5 y <d 

1 , 2 b^y^f y 5 0 m 1 Mfczk&T 6 0 %jmfc-r v y * ^<omm^ 
yy^vmrnmo. 79 g (19. i^yw) *ot*o. su^wflH* 

25 Lfc„ 4- (hy 7^o^ b^ris) ^y^a5 K5. 0 2g (19. 7 $ y 

tfc 0 s«^tk^^^> «^^;i/T'2inttfflL7t 0 m^t^mmm^mm^ 

■7f^7 7^CtigL (^drf-^/^oi^= 1 5/1-9/1) , ^ftf" 
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&&ittA 8 6 9 g JIX^7 8% 

mp 53.5-54.5^C; 'H-NMR (CDC1 3 , 200MHz) o 1.11 (3H, t, J = 7. 1 Hz), 3.32 (2H, 
d, J = 7.4 Hz), 4.10 (2H, q, J = 7. 1 Hz), 4.54 (1H, t, J = 7. 3 Hz), 7.10 
5 (2H, d, J = 8.4 Hz), 7.12 (2H, t, J = 8.6 Hz), 7.25 (2H, d, J = 8. 8 Hz), 
7. 98 (2H, dd, J = 5. 2 Hz, 9. 0 Hz) ; IR (KBr) 1732, 1682, 1597, 1507, 1325, 
1273, 1236, 1152, 1101, 851 cm" 1 ; Anal. Calcd for C 19 H 1G F 4 0 4 : C, 59.38; H, 4.20. 
Found: C, 59.38; H, 4.27. 

2) (2 R S, 3RS) -3- (4-7;^n7x^V) -3-tFn^>2- [4- 

io ( hV yjvjrnt ^y^v] 7°v ^v^t^iv 

• 3. 98g (29. 25:!; &-i?cc9vlot— • r/V 5 0ml fyXlfltW 

Ltetfb&mik*Vm-)-hy !7A2. 21 g (5 8. 4 5^*^) ZmUXMZ..- 

15 ta7i.^) -3-^y-2- [4- (FJJ7^p> b^V) ^i/v^U] T'ak' 
^-V^^V5 . 610g (14. 605!) */>) ©S^r^vWo:— ?VV 30mlS 

20 *7^av h 7 7 ^ - L (— -^^/g^^^^= 6 / 1 - 3 / 1 h 

«Kfi5. 6 0 1 g <K*9 9% 
• l H-NMR (CDC1 3 , 200MHz) 5 0.91 (3H, t, J = 7. 2 Hz), 2.89 (1H, d, J = 2.6 Hz), 
2.93-3.03 (3H, m), 3.88 (2H, dq, J = 1. 5 Hz, 7.2 Hz), 5.02 (1H, t, J = 3. 6 
25 Hz), 7.05 (2H, t, J = 8.8 Hz), 7.09 (4H, s), 7.37 (2H, dd, J = 5. 6 Hz, 8.4 
Hz) ; IR (neat) 3445, 1728, 1715, 1510, 1264, 1225, 1161, 839 cm" 1 

3) (2 R S, 3RS) -3- (4-7A^n7i=^) -3-k Kn*V-2- [4- 

( h V 7/u*n* V ^y-W 7 xx \£*x/fk 

. ( 2 R S, 3RS) -3- (4-7;^o7x^) -3-b Kp*^-2- [4- (h 
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V yjU^-Uyi b*is) ^y^W] -fxx tftyixf;l/5. 4 4 0 g (14. 085 
V^sU) <D*$ /U3 Om 1 -x hy t h*P7?y20ml 1 N^Kl^b't" 

h y !7 AtK^M 28. 2ml (28. 2 5 y M*t?— WMSE# Lfc„ 

BfiJlta fcl:4. 07 lg i|X*8 0% 

mp 111-112°C; 'H-NMR (CDC1 3 , 200MHz) 5 2.90-3.10 (3H, m), 5.05-5.08 (1H, 
m), 7.05 (2H, t, J = 8. 4 Hz), 7.08 (4H, s), 7.36 (2H, dd, J = 5. 6 Hz, 8.8 
10 Hz); IR (KBr) 3343, 3100-2550, 1692, 1514, 1285, 1208, 1163, 839 cm- 1 ; Anal. 
Calcd for C 17 H u F 4 0 4 : C, 56.99; H, 3.94. Found :'C, 56.97; H, 4.05. 
. 4) (4RS, 5SR) -5- (4-7^D7x=;I/) -4- [4- (HJ7/Uto 
* h -<X.i?A>] -1 , 3 -**-fry y i?Zs-2-*-V 

( 2 R S , 3RS) -3- (4-7^tB7i=;V) -3-tF0^-2- [4- (h 

15 y yjv^rn t Y ^y&u] t*p tf^BI 3. 637g do. l 5 5 y 

©f F 7 t: Kd 77V 5 Om 1 f !) xf /l//-? y 2. 12ml (15. 25 

. y^u) % s?7»=^/^*y/i'Ti?K3. 07g (ii. 2 5-y^/W -tap*., 

7A^P"7h^77^HaiiL (^^^/gB»3i^=3/l-l/l) s 

20 Sfctfvl'jc^/l/ y VX^ B«j4fc&#fc. 

afeJSS JRfi3. 3 40 g iR^9 3% 

rap 163-164°C; 'H-MR (CDC1„ 200MHz) S 2.19-2.35 (2H, m), 4.17-4.29 (1H, 
m), 4.96 (1H, br s), 5.80 (1H, d, J = 8.2 Hz), 7.02-7.17 (6H, m), 7.36 (2H, 
dd, J = 5.2 Hz, 9.0 Hz); IR (KBr) 3243, 1736, 1510, 1275, 1236, 1150 cm" 1 ; 
25 Anal. Calcd for C 17 H 13 F 4 N0 3 : C, 57.47; H, 3.69; N, 3.94. Found: C, 57.48; H, 
3.58; N, 4.04. 

5) (IRS, 2 SR) -2-75/-1- (4-7^o7x=/l/) -3- [4- ( h 

(4 R S, 5 SR) -5- (4-7;kt0 7x^) -4- [4- ( h V 7)VHrKi * \ 
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s<lsi?;U] -1, 3 -**y-^Vi?y- 2-3-^3. 0 5 7 g (8. 6 045!) 
*M bfrmik1~hV !?A1. 38g (34. 4 5 y £^*V-;V30ml 
-7k 1. 5ml*T\ 6mfflMfmULtl. KJS»S:*-C*JR U Bf»*^"C2 

5 sfct^y*^ (apsn^) *7A^7 b?77j-tcxmmv 

y/g^ai5vv= 3/1 -i^feai^/i/) „ v 5 ^ y t'^-r/w — 9 
Sfe^ IK*2. 40 6 g JfcJp8 5% 

^ 84-8510; 'H-NMR (CDC1 3 , 200MHz) 5 2.36 (1H, dd, J= 10.3 Hz, 13.9 Hz), 
10 2.81 (1H, dd, J = 3.3 Hz, 13.5 Hz), 3.26 (1H, ddd, J = 3. 3 Hz, 4.8 Hz, 10.3 
Hz), 4.65 (1H, d, J = 4.8 Hz), 7.07 (2H, t, J = 8. 8 Hz), 7.15 (4H, s), 7.37 
(2H, dd, J = 5. 2 Hz, 8. 4 Hz) ; IR (KBr) 3350-2750, 1508, 1277, 1217, 1194, 
1165, 1047 cm" 1 ; Anal. Calcd for C 16 H 1S F 4 N0 2 : C, 58.36; H, 4.59; N, 4.25. Found: 
C; 58.43; H, 4.54; N, 4.31. 
15 6) 4-7;^a-N- [ (IRS, 2SR) -2- (4-7;Vt0 7i-/V) -2- 

tKo^-i- [4- (bV7/ujru* bdrvO ^•■y^fvl ^ju] ■ryfuis- 

■ (IRS, 2 SR) -2-7 5/-1- (4-7^tP7x^) -3- [4- XhV 7 

juti-u^h*^) yx.-AA ~7uAi/-\-jr— ;vo. 21 2% (0. 6445H 
20 iv) % A-yjv^-u-i-ry 12g (0. 6 45!i^) x 1-t Kp^t 

v"<y/l>!)7y-;i^fPftO. lOg (0. 6 4 5; ]) *;u) MJ/H 
0 m 1 tpxmmvteiP 1 -^iv- 3 - ( 3 -V* ^-jvt ;;y P tf/u) %friR*M 

U'-IiiO. 12g (0. 6 43 0**0 *JPx. x SIX- liftjt#Lfc 0 as 

HXfiO. 2 7 6 g ttz^8 6% 
rap 230-231°C; l H-NMR (CDCl 3 -DMSO-d 6 , 200MHz) 8 2.87 (1H, dd, J = 10.8 Hz, 
14.6 Hz), 3.00 (1H, dd, J = 4. 2 Hz, 14.2 Hz), 4.67-4.81 (1H, m), 5.02 (1H, 
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t, J = 4.1 Hz), 5.19 (1H, d, J= 3.8 Hz), 6.99-7.57 (13H, m), 7.67 (1H, d, 
J = 8. 4 Hz), 8.06 (1H, d, J = 8. 0 Hz) ; IR (KBr) 3281, 1644, 1537, 1512, 1269, 
1227, 1217, 1175, 835 cm- 1 ; Anal. Calcd for C 27 H 20 F 5 N0 3 : C, 64.67; H, 4.02; N, 
2.79. Found: C, 64.57; H, 4.02; N, 2.61. 
6 HiSM 13 5 

N- [ (IRS, 2SR) -2- (4-7;^B7i=^) -2-fc Fp^-1- [4- 
. (hV7J^-n* h*is) ^V/U] x.f-jV] -6, 7-v>fc KP-5H-^y [a] 

(IRS, 2SR) -2-TS;/-l- (4-7;Vtn7s=;l/) -3- [4- (h])y 
io ;virut h^-iy) 7i-M /"P^y-l-t-^O. 2 3 8 g (0. 72 3 5]/^ 
fr) . 6, Kt3-5H— [a] -yfv^zf^y-l-jj/utfymo. 1 

4g (0. 7 2?!)^;V) , 1-t Kd^v-^^y bDTy-^TKfPfeO. llg 
(O. 7 2*V*/V) h-hV/Vl Oml $T'jf # L&tfS 1 3- 

(3-^W5/7 , d fcVk) 5 F-ift8^0. 14g (0. 72$ 

-ffcLT, B#J#l£#fc 0 ^fe^ti HXftO. 2 7 9 g «7 7% 

rap 202-203°C; 'H-NMR (CDCVDMSO-d,,, 200MHz) o 1.91-2.04 (2H, m), 2.18-2.27 

20 (2H, m), 2.68 (2H, t, J = 5.9 Hz), 2.78-2.92 (2H, m), 4.62-4.72 (1H, tn), 
4. 96-5. 02 (2H, m), 5. 88 (1H, td, J = 5. 3 Hz, 11. 7 Hz), 6. 17 (1H, d, J = 12. 2 
Hz), 6.74 (1H, d, J= 10.0 Hz), 6.90 (1H, dd, J = 2. 0 Hz, 7.6 Hz), 7.01-7.15 
(6H, m), 7.22 (2H, d, J = 8.8 Hz), 7.50 (2H, dd, J = 5. 6 Hz, 8.6 Hz); IR 
(KBr) 3272, 1640, 1539, 1512, 1269, 1229, 1202, 1159 cm" 1 ; Anal. Calcd for 

25 CggH^My. C, 67.33; H, 5.04; N, 2.80. Found: C, 67.16; H, 4.94; N, 2.75. 

mmm 1 3 6 

N- ( (IRS, 2SR) -2- (4-7^P7i=M -2-t ( (3 

3: K" 
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1) 3- U-7)Vjrn7*~jv) -a-tf-^y^pfcftfi'Raifyu (1 0 g, 4 7. 
6 5 V */V) i 3 - h !) 7/^ d ^ f i 5 /^ P !) K ( 8 . 33g, 4 2. 8 

^ ; t/i')>M*y7iv (i3. 2 g , 95. 1 5: N h~ h y/^ (2 

0 0ml) <D^$&6 O^T'2 4B#ffi«Lfc„ KJ&JS&&»Eftl6 U 7K (20 
5 Oml) &to£-CB£k*fv»' (200, 1 00ml) T?*ftl±J bfc 0 ffltfiiftfcjJcifeflU 

1>^77^- (^f-^: h/^y=l : 1-1 : 2-h/wc^) "CflWlU 3- 
{A-yfVi>rxiy^;v) -3-^=^-2- (3-M) 7^*0^^^) 
k^-^^^/v (io. 2 g , 65%) Srffltt*j <t b-C#fc. 
10 IRvmax^cnf 1 : 1736, 1690, 1599, 1331, 1161, 1127, 1074. 

'H-NMR (CDC1 3 )6: 1.12 (3H, t, J = 7.1 Hz), 3.38 (2H, d, J = 7.4 Hz), 4.10 
(2H, q, J = 7. 1 Hz), 4.57 (1H, t, J = 7. 4 Hz), 7.13 (2H, t, J = 8. 8 Hz), 
7.35-7.60 (4H, m), 7.95-8.10 (2H, m). 

2) - «7Wfifl33E«& (7. 4g, 5 4. 3$!)^) ©^xf;l,x-7/U (5 0m 

i5 i) ®m\z.s 7kmm5%i-hv (4. 1 1 g, o. i i*m zmz-x&u 

V- 2 - ( 3 - h y D ^ f-Z^y^) 7* \fHrV&x.*f-fr ( 1 0 g , 2 7. 

1 5 U o^^vwt-Tvv (20ml) ^4rAnx.TMT- 1 H#^» bfc 0 

mmz.i&femk*m&xmi*&±^ doomo srjp^-c* 

= 2 0 : 1-5 : 1) -CfMSLTx (2RS, 3RS) -3- (4-7/l'tB7x= 
;u) -3-fc Kcj=3r.->'-2- (3-h!J7/i'tn/f;i/^i?/v) 7°t3 e^^n^/v 
(7. 9g, 7 9%) ftifftlllttfti: LT»fc. 
25 IRvraax^'cnf 1 : 1717, 1510, 1329, 1161, 1127, 1074, 839. 

l H-NMR (CDC1 3 ) 5 : 0. 92 (3H, t, J = 7. 2 Hz), 2. 93 (1H, d, J = 2.6 Hz), 2. 90-3. 12 
(3H, m), 3.88 (2H, q, J = 7. 2 Hz), 5.00-5.10 (1H, m), 7.05 (2H, t, J = 8. 7 
Hz), 7.20-7.55 (6H, m). 

3) (2RS, 3RS) -3- (4-7;VtP7ix;l/) -3-t Kn^i/-2- (3- 
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h V -7)VHrn t -fv. MirvW^^ ( 7 . 9g, 2 1. 3 $ y 

O^;-/K5 0ml)W^ lSUfeWMk-fhy «7A7kl&& (4 2. 7m 1 , 
4 2. 7 5 y ^iPxT^MT" 3 l$|fflft# Ufc D Efcifcfc 1 (100 

m 1 ) T?SH4fc Wfk^f-JV (2 0 Om 1 X 2) "CtttH bfc tttH$t£7M5fe 

5 ^* S/ * A« U ttlBEg* t % m« «r^*f- ^ <b 

-^©jft'frtt*>6>feiftfl5$-&-C > (2RS, 3RS) -3- (4-7;^P7i= 
/l/) -3-fcFo^ix-2- ^nfc^yBfc (6. 

2 0 g, 8 5%) 
mp 116-118T; 

10 IRvraax^cm" 1 : 3424, 1717, 1678, 1514, 1325, 1238, 1128, 1074, 839. 

WcW-W.- C, 59.65; H, 4. 12 

C, 59.55; H, 4. 10. . .. ■ 

'H-NMR (DMS0-de)6: 2.80-2.95 (1H, m), 2.99 (1H, d, J = .10. 4 Hz), 3.15 (1H, 
15 d, J = 10.4 Hz), 4.74 (1H, d, J = 6. 2 Hz), 5.65-5.90 (1H, br), 7.12 (2H, 
t, J = 8.8 Hz), 7.32-7.60 (6H, m). ■ 
• 4) (2RS, 3RS) -3- (4-7;^P7i=/V) -3-tFPdf^-2- (3- 
hV 7;^p^f;Ky'». -fvttvWL (5. 8 5g, 17. l%y^)V) <D 
Tf7kKP77^ (100ml) &mz, ^^3i=/P*^*y/Ur^K (4. 7 
20 8ml, 2 2. 2 5 ]) *M t bV^f^T^^ (3. 33ml, 23. 9 

M &mz.it 0 %j&m&4wmimimmL, * (200ml) &jh*tbi«i 

(2 0 0ml) T?tt)Hj Lfc„ ttW^Sr 1 £3©S»fc ffifPfiWykTS*^ 

^77^- (^Dn*M:Si^=10 : 1-5 : 1) THfUl/tv (4R 
25 S', 5SR) -5- (4-7/^n^ 3 i-/V') -4- ( (3- (M)7;utn^f;V) 7 
*=A0 ptJ'/U) -1, 3-**f-/!)i?y-2-*^ (5. 3 0g, 9 1%) 

mp 177-178°C 
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ft-g^ft: C, 60.18; H, 3.86; N, 4.13 
C, 60.20; H, 3.83; N, 4.09. 
'H-NMR (CDC1 3 ) 5 : 2.30-2.45 (2H, m), 4.20-4.40 (1H, m), 5.11 (1H, brs), 5.80 
(1H, d, J = 8.0 Hz), 7.13 (2H, t, J = 8. 6 Hz) , 7. 15-7. 60 (6H, m). 
5 5) (4RS, 5 SR) -5- (4-7/Wta7x=;V) -4- ( (3- (VV7/^ 
n^^jv) 7s=;i/) tf-A*) -1, i?y-2-*> (4. Og, 11. 

8 <Ozc* J<-fi,(% 0ml)»8i£*i^tb'J »7^*«f»(7. 

4ml, 5 9$y*A-) %*0X, 4WMiSLfc 0 MM, * (1 0 
0ml) Bfegfe^fvW (1 0 Om 1 X 2) ft4l±JLfe. tt)ffi%$rffifr&& 

10 tki?^ u <h*j»bk a 7*$&ftttEE&£ t fc 0 m%m*mm^^- 

^*U-^feSl$*$*Ts (IRS, 2SR) -2-7?;-l- (4-7/^7 
. cc=.;W) -3- (3- (MJ7/U*n^f;l/) 7i-/U) -l-T'P^y-A' (2. 9 

7g, 8 0%) £#fc D 
• mp 76-77°C 
16 IRvmax^cm" 1 : 1605. 

Anal. Calcd for C l6 H l6 F 4 N0: C, 61.34; H, 4.83; N, 4.47 
Found: C, 61. 19; H, 4.82; N, 4.36. 

'H-NMR (CDCI3) 6 : 2.42 (1H, dd,. J = 13.8, 10.2 Hz), 2.89 (1H, dd, J = 13.8, 
3.2 Hz), 3.20-3.38 (1H, ra), 4.66 (1H, d, J = 4. 6 Hz), 7.00-7.16 (2H, m), 

20 7.22-7.52 (6H, m). 

. 6) (IRS, 2SR) -2-7?;-l- (4-7;Vto7i=/V) -3- (3- (h' 
V7^D^f/H 7*.~/V) (4 5 0mg, 1. 4 4 5 V */U) 

©H-ffccf-^ (1 5 m 1 ) W&\Zl-i-y V K (2 8 2ml , 1. 8 75 

y^/V) 33«ttf«Pftl»* (1 5ml) Sr^xT^T'2P#P^#Lfc 0 fcfcM 

25 7K (1 0 Om 1 ) *C#3RU mk^f;V (1 0 Om 1 X 2) TttttJ Lfc„ $ttlig£ 

oi^/W .**^»6lWS***T«Jlfl5*« (5 8 2mg, 87%) £#fc„ 

mp 158-159t: 

IRvmax^cm' 1 : 1638, 1622, 1534. 
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Anal. Calcd for C 27 H 21 F 4 N0 2 : C, 69.37; H, 4.53; N, 3.00 
Found: C, 69.47; H, 4.23; N, 2.97. 

'H-NMR (CDC1 3 ) 8 : 2.79 (1H, dd, J = 14.4, 11.0 Hz), 2.97 (1H, dd, J = 14.4, 
4.0 Hz), 3.93 (1H, s), 4.70-4.90 (1H, m), 5.18 (1H, s), 5/98 (1H, d, J = 
6 8. 2 Hz), 6.92-7.08 (2H, m), 7.10-7.30 (3H, ra), 7.32-7.80 (8H, m), 7.80-7.96 
(2H, m). 

mmm 1 3 7 

( (IRS, 2SR) -2- (4-7;^n7i^) -2-fc Ka^ 

.^-1- ( (3- (hV 7;ktc^f;u) y^-/u) t^;u) =.?-;u) -i-j-y^\y 
10 ^#/w-£>-y-5 K 

(IRS, 2SR) -2-T57-1- {A-y;v^-n-7^,v) -3- (3- (hVy 
;U7j-uJ=?;U) 7x^/1/) (4 5 0mg, 1. 4 4 5: ]} ^}V) (D 

T-feh-MJ/U (3 0ml) femZ4-7JU$-xn1-7?uy%;U7$ym (2 7 4m 
g, 1. 4 4 5 y^/b) ijojltf 1-^/1^3- (3-^gvKrS / 7u \f/V) 
15 K-jftMfttt (3 5 8mg, 1 . 8 7 $ ]} &£Xfil -fc Ka 1 H 

-^^y b y rV-^ (220m g) 1. 44§y *nxxm&x*mmw 

t7t 0 S^SttK (10 0ml) X-jffW U ffig&'J-jV ( 1 0 0 m 1 X 2) X'ttliS 
L fc„ &ffi«£&fn:&&7kTi5fe# U v- !7 A L7c a 

20 /V-^tyd^S^ B $^-C, (4 9 0mg, 7 0%) &#7t 0 

mp 193-194t 

IRvmax^cm" 1 : 1642, 1626, 1601, 1514, 1329. 
Anal. Calcd for C 27 H M F 5 N0 2 : C, 66; 80; H, 4.15; N, 2.89 
Found: C, 66.70; H, 4.11; N, 2.75. 
25 MiR (CDCl,) 5 : 2.89 (1H, dd, J = 14.2, 10.6 Hz), 3.09 (1H, dd, J = 14.2, 
4.0 Hz), 3.34 (1H, s), 4.70-4.84 (1H, m), 5.06-5.14 (1H, ra), 5.98 (1H, d, 
J = 8. 8 Hz), 6.92-7.20 (4H, m), 7.40-7.60 (8H, m), 7.75 (1H, d, J = 8.0 Hz), 
8.08 (1H, d, J = 8.0 Hz). 

mmmi 3 8 
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N- ( (IRS, 2SR) -2- (4-7^B7x^) -2-t Kp^>1- ( (3 
5 K 

(IRS, 2SR) -2-T5/-1- (4-7^07x5^) -3- (3- ( MJ 7 
5 /Wj-n^f^) 7*=*) -1-7*11^-* (45 0mg, 1. 445!/*;U) O 
g^a^/k (15ml) WftfcS/* a^f-y*/l/*=/^ nj) K (2 8 8ml, 
2 . 155!) *3 <t tf&TOWTk (15ml) ttittilf 3 B#TO# Lfc. 

(10 0ml) TtfRU BBK^^ (1 0 0m 1 X 2) "CttHJbfc. 

10 »SrlHI^/i'-^f-i / 3&>6¥ll&***"C«jlft** (5 3 2m g, 8 7%) & 

mp 190-191°C 

IRvmax^cnf 1 : 1645, 1541, 1516, 1331. 

.Anal. Calcd for C^H^NO.,: C, 65.24; H, 5.95; N, 3. 31 
15 Found: C, 65.27; H, 5.92; N, 3.21. 

'H-NMR (CDC1,) 6 : 1.00-1.38 (5H, m), 1.50-1.80 (5H, m), 1.84-2. 06 (1H, m), 
• •2.78 (1H, dd, J = 14. 4, 10.2 Hz), 2.93 (1H, dd, J =14. 4, 4.4 Hz), 3.83 (1H, 

d, J = 3. 2 Hz), 4.30-4.50 (1H, m), 4.97 (1H, brs), 5.42 (1H, d, J = 8. 4 Hz), 

7.02-7.18 (2H, m), 7.24-7.54 (6H, m). 
20 13 9 

N- ( (IRS, 2SR) -2- (4-7;UtD7i-;H -2-t FB^l- ( (3 
- (>5 7^tO>fA') 7x^) *f-AS) ^f-JV) -4-7i=;l#t7 5F 

(IRS, 2SR) -2-75/-1- (4-7^7*^) -3- (3- ( MJ 7 
;Vj-u*3-;V) 7i-/l')-l-7ti''V^ (4 5 0mg, l. 4 4^^) <D 
25 7tb=M)/P (30ml) MI-4-7x^l-n-W(2 3 6mg, 1. 44 

jfilWfi (3 5 8mg, 1. 8 7^ V^M *5J;T>*l-fc KD^-lH^y bV 
T "/"-A/ (2 2 0mg, 1. 44$!I*;U) ^0^TM-Cj^«#t7t o 
£7k (10 0ml) TMfrfcU Bfift^^ (1 0 0m 1 X 2) T*tt(±SLfc 0 
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Vfrbftm&Z^Xs mmik&fo (4 3 2m g> 65%) SrH-fc. 
mp HO-lirc 
5 IRvmax^cra" 1 : 1644, 1605, 1510. 

Anal. Calcd for gtf^: C, 67.96; H, 5.48; N, 3.05 
Found: C, 67.99; H, 5.63; N, 2.96. 

l H-NMR (CDC1 3 ) 5: 1.66-1.90 (2H, m), 1.96-2.16 (211, m), 2.40-2.56 (2H, m), 
2.68-2.96 (2H, m), 3.56 (1H, d, J = 3.8 Hz), 4.32-4.50 (1H, m), 4.90-5.00 
10 (1H, m), 5.46 (1H, d, J = 8.4 Hz), 7.00-7.50 (13H, m). 

mmm 140 

N- ( (IRS, 2 SR) -2- (4-7^7*^) -2-fc ( (2 

15 1) 3- (4-7^tP7x=/H - 3-^y7"a tt^f /Kl 8 g, 8 5. 
7 5!J^) £ 2-MJ7/l'tP^f/W^ tJ y K (1 5. 0 g, 7 7. 1 

■. :mt*ytJ» (23. 7 g , 0. n^) , r-feh-M)^ (20 

Oml) <Da^tt«:6 0 , C7?ipil#Mtt#bfc. RlSttSriWEWtb^ tK (2 0 0 

m i ) ^m^xmm^f-^ (2 0 om 1 x 2) -etttuuto am^&Tkft^ « 
20 «^v^v'-7^x^u icj±©*bfc 0 nmm^v ^ ^ 

77^- (-^IhV : b/Vxy=l : 1) XtlU 3- (4-7^tB7*=^) 
-3-^y-2- (2-bP7/VtB^f^) ^y^P^tXSxf^ (2 2. 
3g, 7 1%) fciMMfeil/Cfcfc. 

IRvmax NMt cm- 1 : 1738, 1690, 1599, 1316, 1159, 1121, 1040, 851. 
25 MR (CDC1 3 ) 5 : 1.11 (3H, t, J = 7. 2 Hz), 3.53 (2H, d, J = 7.4 Hz), 4. 10 
(2H, q, J = 7. 2 Hz), 4.63 (1H, t, J = 7. 2 Hz), 7.10 (2H, t, J = 8.6 Hz), 
7.20-7.45 (3H, m), 7.64 (1H, d, J = 7.2 Hz), 7.90-8.03 (2H, m). 
2) **7kiftffcaE# (15. 4 g, 0. 1 13^) (D^T^~T/V (2 0 0 

mi) max., frmmomj-YVP^ o. 5 g , o. 226^) ^iti 
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^-^ y- 2 - ( 2 - h V yjviru / ^yi^juyu f^S^fvu (20. 8 g , 

5 6. 5 5!) ^/l^) C9v?xf/l/x-r/V (50ml) aSf»«rJP^.TM-C 1 B^Jf 
#tfc 0 SJSII^ 1 MiSrJP tTSfS^W * (200ml) t 

5 ^xf;u (3 0 0ml) ^J»itT»iW L7t„ ttffl$£7k * ttfn»McT?fti*&* 

(^U-^ : gt#*?vW= 2 0 : 1-10 : 1) T'tlLT, (2R 
S, 3RS) -3- (4-7;^d7i-/I/) -3-t (2-MJ7/^d 
^fvi/) ^ViM^u fc'^-v^^u (16. 9 g, 8 2%) fci^^^ i; LT 
10 #fc„ 

IRvmax^cnf 1 : 1715, 1607, 1510, 1316, 1225, 1159, 1121, 1040, 839. 
'H-NMR (CDC1 3 ) 8 : 0.91 (3H, t, J = 7. 1 Hz), 2.98-3.30 (4H, m), 3.88 (2H, q, 
J = 7.1 Hz), 5.00-5.10 (1H,. m), 7.59 (1H, d, J = 7. 4 Hz). 
3) ( 2 R S , 3RS) -3- (4-7;l/tn7i^;V) -3-t Ko^-2- (2- 
15 hV yiVfrxx y =f-;U) -<yP;uy°X2 M'itV^^-^ (16. 7g, 45$!) 

<D*f> /-/Ml 00ml) mm\Z. 2Mfe*mki- h V (45ml, 

• 90. 2 5 v *m *Mz.xm®.'?mfflmwLit 0 mMim^m d 5 0 
mi) xm&t Ltc^ mm^?^ a 5 o m 1 x.2) xmm^ a mmm^m 

20 -frX, (2R.S, 3RS) -3- {4-yfr*uysL~)V) -3-t Ka^>-2- (2- 
f ]) y;U*u * ^vV'/Vy'u Vfrvm (12. 6 g , 82%) £#fc„ 
mp 158-159t 

IRvmax^cnf 1 : 1694, 1514, 1319, 1227, 1115, 1042, 839. 
55*#W«C x7 H 14 P 4 Q,i LXs 
25 ftW- C 59.65; H, 4. 12 
HM: C 59.56; H, 4.07. 

l H-NMR (DMSO-^fi: 2.70-2.95 (1H, m), 2.98-3.17 (1H, m), 4.70-4.82 (1H, m), 
5.70-5.85 (1H, m), 7.13 (2H, t, J = 9.0 Hz), 7.32-7.50 (4H, m), 7.50-7.70 
(2H, nO. 
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4) (2 R S, 3RS) -3- (4-7;Vto7x=;l/) - 3-t (2- 

hV 7jua-v*<?jV) ^O'-JjVfn MirVWL (1 2. 3g, 3 5. 9 5 V <D 
r l-7fc K077 y (100ml) ^^oi^^^^y^T^K (10. 

0ml , 46. 7 5 t Y3^^T%> (7. 0ml, 50. 35 ]) 

5 &5tax. N 3 0 Lfc 0 £ £> £ 4 ft»U*(2 0 0m 

1) fctajfc.TlfflfcE**' (200ml) -caWLfCo 1 &£&8I £ fiSfttt 

#*T*a&#8L **»B»r^*S/!>Ai?ttllU Witt Mft«r->y*y 
/l/^^^^P^ h^77^- (^Pn*;l/J», : 1 0:1 — 5:1)1? 

tt«LT % (4 R S, 5 SR) -5- (4-7^Q7i^) -4- ( (2- ( MJ 7 
10 /M-P^/V) y^-ZU) ^f-jV) -1, 3-^-^f-yy ^^-2-^-^ (1 1. 8g, 
"9 7%) LT#fc 0 
mp 138-140°C 

IRvmax^cra' 1 : 1761, 1609, 1514, 1316, 1235, 1154, 1115, 1063, 964, 833. 
TD^WitC^sFiNOji: UT, - ... 
15 &$tm.: C, 60.18; H, 3.86; N, 4.13 
2S8H£: C, 60.18; H, 4.05; N, 4.06. 

*H-NMR (CDC1,) 5 : 2. 20-2.. 40 (1H, m), 2.50-2.65 (1H, m); 4.18-4.35 (1H, m), 
5.09 (1H, brs), 5.84 (1H, d, J = 7. 6 Hz), 7.10-7.60 (7H, in), 7. 66 (1H, d, 
J = 8.4 Hz). 

20 5) (4RS, 5SR) -5- (4-7/l/tn7s=;l/) -4- ( (2- (MJ7^t 

vff-M y^-iv) t^/u) -i, 3-^-^f-yy ^s-i-irv (10. 9 5g, 

3 2.3 5 <D^#/~;V (2 00ml) fiBRfc 8 ffiS&Kfifefk'f h V «?-M< 

»(20ml, l 6 o =• JJ */W) ZMJl, 4 fl«n«jjfc Lfc. 

7k (2 00ml) TMfrHU BBS^^ (20 0ml X 2) T*ttffl Lfc„ 

25 IWi*acjnSfei*-U M7KW^^i^!7^l?^^«JEe*Lfc. ^TOSrg^ 
a:^/k-^drf->d^#^ H ^-y:T, (IRS, 2SR) -2-7?;-l- (4-7 
/^P7*=/U) -3- (2- (HpT'/M-n^'TvW) 7*-/U) -1-7"P^^/— /V 

(7. 5 6g, 7 5%) «r#fc. 
mp 57-58<C 

232 



WO 02/059077 



PCT/JP02/00532 



Anal. Calcd for C 16 H 15 F 4 N0: C, 61.34; H, 4.83; N, 4.47 
Found: C, 61.52; H, 4.78; N, 4.39. 
IRvmax^cnf 1 -. 1607, 1508, 1316. 

L H-NMR (CDC1 3 ) 6 : 2. 34-2.52 (1H, m), 2.90-3.10 (1H, ra), 3.30-3.42 (1H, m), 
5 4.74 (1H, d, J = 4.4 Hz), 7.02-7.16 (2H, m), 7.20-7.52 (5H, m), 7.63 (1H, 
d„ J = 7.6 Hz). 

6) (IRS, 2SR) -2-7^-1- (4-7;^n7i^) -3- (2- (h 
!)7/Vta^f^) 71^) - l-ZP/V-zP (4 5 0mg, 1. 44^^) 
. omm^^ (1 5ml) »l-t7M/^n!) IM28 2ml, 1. 8 75 

10 &&TimnnM*. (i5mi) %M^xmMx*m&m¥\-,f^ fcj&mzfc 

(10 0ml) "e#$?U IHfccTyV (1 0 Om 1 X 2) X'tiHti^tz, jfctU$t££& 

=f lX/ .*Vyfrt > Uffi&i$l£xmMlk-&V0 (5 3 6mg, 8 0%) 

mp 193-194°C 
15 IRvmax^cm" 1 : 1636, 1622, 1607, 1539. 

Anal. Calcd for C 27 H 2l F 4 N0 2 : C, 69.37; H, 4.53; N, 3.00 
• Found: C, 69.13; H, 4.37; N, 3.09. 

'H-NMR (CDC1 3 ) 5 : 2. 90-3.20 (2H, m), 3.33 (1H, d, J = 3.0 Hz), 4.80-5.00 (1H, 

ra), 5. 12-5. 20- (1H, m), 6.07 (1H, d, J = 8.8 Hz), 7.00-7.20 (3H, m), 7.24-7.58 
20 (8H, m), 7.60-7.78 (2H, m), 7.80-7.92 (2H, m). 

mmm hi 

4-7^#p-N- ( (IRS, 2SR) -2- {A-7 )V^n 7 

V--1- ( (2- (hV7/\s*n/=?/U) 7*=/V) **f-JV) ^/U) -1-1-7 

25 (IRS, 2SR) -2-7^7-1- (4-7/l'tD7x^) -3- (2- (MI7 
Acta *3-ft>) 7^-)\>) -l-7 , urt/—;l> (4 5 0mg, 1. 4 4 5 V <D 
T^h-YVfr (3 0ml) »4-7y^Pt7^ U^HA^ym (2 7 4m 

g , 1. 4 4^'j^) &<tm-^5vw3- o-v'^^r^yyptivu) 

^U'-SSIt (3 5 8mg, 1. 8 75 3^;V) $o£.Xfl-t Fp^-1H 
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-<y/h!)7/wv (2 2 0mg, 1. 4 45y^) ^ttitiia^w 
tfcc fcf&m*jk (10 0ml) T?#|?U ■Hfcc^-A' (1 0 Om 1 X 2) T'ttfctJ 

^#)^v^y^yVk^7A^a-r l>^77-f- (^i7->- : ^^/W= 1 : 1) 
5 t?»«U »»^^-^f-^e>SHfe***C, Mfrfrtt (5 4 8mg, 7 
9%) fc#fc„ 
rap 200-20 1°C 

IRvnax^cnf 1 : 1640, 1626, 1601, 1537. 
Anal. Calcd for C 27 H 20 F 5 N0 2 : C, 66.80; H, 4.15; N, 2.89 
10 Found: C, 66.67: H, 4.12; N, 2.80. 

'H-NMR (CDClj) 6 : 2.98-3.22 (3H, m), 4.80-4.98 (1H, m), 5.14-5.20 (1H, m), . 
6.04 (1H, d, J = 8.4 Hz), 6.96-7.20 (4H, m), 7.26-7.60 (7H, m), 7.65 (1H, 
d, J = 7.8 Hz), 7.75 (1H, d, J = 8.4 Hz), 8.08 (1H, d, J = 8.2 Hz). 

mmm 142 

15 N-((1RS, 2SR) -2- (4-7^to7s=/l') -2-tKta^-l- ( (2 

5 K 

. (IRS, 2 SR) r 2-T%J-l- (4-7^*P7x=^) -3- (2- ( 7 
jpjru /J-SU) 7x=;V) -l-^P/V-Zl' (4 5 0mg, 1. 4 4$!)^) <D 
20 ^m^-f-jV (15ml) fBWHZ.i/f xx^ttfilArt^As? P 3 K ( 2 8 8m 1 , 
2 . 1 5 5 V *M *5 AtWfiMW*. (15ml) feUnfcTSHrr* 3 B#|^»# Lfc 0 . 
RJ5S«*7K (10 0ml) T?*RU BiSfe^if ^ (1 0 Om 1 X 2) T?ttffiLfc 0 
ttW$&l&ft«7k^£U *7k«^^>^!7i»T^^mffW*Lyc 0 a© 
^^S^ai^u-^f-y^^flifeii^-arT*)!^^ (4 3 4mg, 8 7%) fc 

25 

mp 216-2171C 

IRvmax^cm -1 : 1645, 1607, 1539. 

Anal. Calcd for Cyy^: C, 65.24; H, 5.95; N, 3.31 
Found: C, 64.96; H, 5.92; N, 3.19. 
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l H-NMR (CDC1 3 ) o : 1.00-1.30 (5H, m), 1.40-1.80 (5H, m), 1.80-2.02 (1H, m), 

2.80-3.02 (2H, m), 3.70 (1H, d, J = 3. 6 Hz), 4.40-4.60 (1H, m), 4.98-5.06 

(1H, m), 5.51 (1H, d, J = 8.2 Hz), 7.00-7.16 (2H, m), 7.20-7.52 (5H, m), 
7.59 (1H, d, J = 7.6 Hz). 

5 nmm 1 4 3 

N- ( (IRS, 2SR) -2- (4-7/Vta7 : t-;l') -2-t Fo^>l- ( (2 

(IRS, 2SR) -2-75/-1- (4-7;^n7i-;V) -3- (2- ( bV 7 
;l/tn^f;l/) 7x=;V) -1-7 , d^7wL' (4 5 Omg, 1. 445H;>) O 
10 7ir|>^I>y^ (3 Oml) ^^4-7^=/Wn-|S^ (2 3 6mg, 1. 4 4 
$ 0*^) *3irjtl-j.^-3- (3-^W$ /-?n\?jv) X/UtfVJ 5 K • 
Iit(3 5 8mg, l. 8 7$!J^) *3ctT>'l-fc.KP^v'-lH-^yy f M) 
X (220mg, 1. 4 4 5 <J %M xT^&Ti&OTf bfc„ 
SrTk (l 0 Oml) TMfrSJU gj&^A' (1 0 Om 1 X 2 ) "Cttffl Lfc„ tttH^ 

15 iriafp^7XT^# u ssTkiit^ v- * j*x*i&}mm£%£ t fc. &m * >- 

!)*^7^P-7h^77^- K^rD"^ : 7* hJ/=l : l) TfjtlHU ^ 
m^;U-^*cVyfa bS^i^^t, ^Slt^ ( 5 0 l m g , 7 6%) Sr#fc 0 
mp. 161-162^ 

IRvmax^cnf 1 : 1645, 1537, 1514. 
20 Anal. Calcd for C^H^NO,, : C, 67.96; H, 5.48; N, 3.05 
Found: C, 67.96; H, 5.41; N, 2.94. 

'H-NMR (CDCI3) 5 '■ 1.64-1.84 (2H, m), 1.86-2.12 (2H, m), 2.38-2.44 (2H, m), 
2.91 (2H, d, J = 7. 2 Hz), 3.29 (1H, d, J = 3. 6 Hz), 4.40-4.60 (1H, m), 4.98-5.06 
(1H, m), 5.51 (1H, d, J = 7.6 Hz), 7.00-7.34 (9H, m), 7.36-7.48 (3H, m), 
25 7. 57 (1H, d, J = 7. 6 Hz) . 
14 4 

N- ( (IRS, 2SR) -2- {A-y;virny^^;v) -1- ( (4-7^tn7x 

1) 3- (4-y/u^ny^^;v) -Z-jrSrVT'Wjrvm.^fr (2 0 g, 9 5. 
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1 5 V *M t A-y^jrv^W/V^v 5 K ( 1 8 . Og, 85. 6 S >> N 
timxy (26. 3 g, 0. 1 9*/U) s T-t Y~ V Vfr (3 0 0m 1) <D& 

&m 6ott2 imp Lrto Ri&mmzmm u ?j< < 2 0 0 m 1 ) &*n;tT 

g|S|ft:c?vU (2 00, 1 O 0 m 1 ) T'ttffl tfc 0 ttffiWc**?*^ ^TkfiSH^i/^ 
SfiJ-y: Wl^y=l : 1-1 : 5) T?»«U 2- (4-7^ n^y^U) -3- 

(4-7;vti37i5;v) -a-t^y/oftylxf/v (19. o g> 63%) 

IRvmax Ke **cm l : 1732, 1688, 1599, 1510, 1159, 851. 
10 'H-NMR (CDC1 3 ) 8 : 1.12 (3H, t, J = 7. 1 Hz), 3.29 (2H, d, J = 7. 4 Hz), 4.01 
(2H, q, J = 7. 1 Hz), 4.53 (lH, t, J = 7.4 Hz), 6.88-7. 30 (6H, m), 7.90-8.08 
(2H, m). 

2) 4fejcfefb36& v (15. 4 g, 0. 11 3^/V) ©^31^01— (2 0 0 

ml)», *Mikm*>%i-}>yf7& (9- 5g, 0. 2 2 e^eyv-) ^Px..T^ 
15 fiT2tti#lfc 0 ?FJ8s*«:ii*U U-^M-o^y^u) -3- 

(4-7/^n^i^yP) 3-t^y7"P^yixf> (1 8 g, 56. 5 5 JJ.* 
©5>i^x-f;K5 Oml) fm&toX-xmm 1 #fflJ*#Lfc. *»T\ 

Rmmiz 1 ajem*ai*.rfijK«r#ii: u * ( 2 0 0 m 1 ) tast^*- (20. 

Oml) SrJpitTttW Lfc 0 ttffltttofcil&f&M^ifeiHt *8*jjHN-^5/ 
20 ^ATftjlU MJE©*bfc 0 »|yWW7A^vf^77^ (^ 

*1fy : 10:1-3:1) XffiM Lt\ (2RS, 3 R S) -2- 

{A-y ;^n^<y-J-jv) -.3- (4-7;^D7^c=.yp) -3-fc Kn^yyo fcf^-^ 

ixf;u (16. 8g, 9 3%) tr*ft|&Wfci LT#fc. 

IRvmax^'cm" 1 : 1726, 1713, 1605, 1510, 1225, 1159, 1030, 835. 
25 'H-NMR (CDC1,) 8 : 0.94 (3H, t, J = 7.0 Hz), 2.80-3.02 (4H, m), 3.88 (2H, q, 

J = 7.0 Hz), 4.99 (1H, d, J = 4. 8 Hz), 6.85-7.15 (6H, m), 7.30-7.50 (2H, 

m). 

3) (2RS, 3RS) -2- (4-y/U^u^PjU) -3- (4-7;VtP7*= 
)V) -3-fc KoWn t^yRmfvl' (1 6. 5g, 51. 5 5^*^)0^^ 
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;-;M5 0ml)fc 2ftJfcW»fttf- h ]) Vl»*mm (5 1. 5ml, 0. 

103 *m ^jnitifit' 3 $mm$ tfc„ i Mfemm ( 1 3 0 m 1 ) 
xm&t Ltcm, mm^si- (200, 1 0 0 m 1 ) xmm Lit. $uti®**mm, 

5 (2RS, 3RS) -3- (4-7/^P7x=/V) -2- ( i?/U) - 

(14. 2g, 9 4%) Srftfc. 

mp 169-170°C 

IRnmax^ctif 1 : 1692, 1607, 1510, 1231, 1015, 839, 826. 
• 7n*#tfttC 16 H u F 2 0,£: LX^ 

10 H-^: C, 66.75; H, 4.83 

JSSHK: C, 66.76; H, 4.64. ' 
X H-NMR (DMSO-d 6 )6: 2.70-2.95 (2H, m), 3.05 (1H, d, J = 11.0 Hz), 4.60-4.80 
ilU, m), 5.65-5.80 (1H, m), 6.97-7.22 (6H, m), 7.30-7.45 (2H, a), 11.80-12.00 
(1H, br, OH). ' . 

15 4) (2RS, 3RS) -3- (4-7^Q7x^) -2- (A-yfrttu-O'*? 
M -3-t Kn.^^ia fcT^Bfe (1 3. 8 g, 4 7. 2 5 U ©7 h 7 1 K 
077^ (15 0ml.) 31=^^*11 /UTS^K (13. 2ml, 6 

1. 4 $ y^/V). £ h y^^/VT?^ (9. 2ml, 6 6. 1 $ U SrJPx. 
3 0^WLfc o *bfc4«FMJPaaB«bfc^ JfcftU * (2 0 0ml) £J|J 

20 ^TM^^/v (2 0 0ml)X«Lfc o 1 ft&R ffiftSflMc-Cfcifr 

JMJ«*^ d F-1^^-ttlfc3i^-A'^fe||*flS$*"Cs (4RS, 5SR)-5-(4- 
7;l/to7i-/l') -4- ( (4-7;^o7s=;l') ^fvV) -1, 
(12. 8g, 9 4%) ^tttffc. 

25 mp 197-198°C 

IRvmax^cm" 1 : 1738, 1611, 1510, 1231, 1069, 1013, 980, 853. 

7Giff#MC 16 H w F 2 N0 2 <t LTv 

ttM: C, 66.43; H, 4.53; N, 4.84 

Hilffi: C, 66.39; H, 4.40; N, 4.79. 
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'H-NMR (CDC1 3 )5: 2.10-2.35 (2H, m), 4.10-4.30 (1H, m), 4.91 (1H, s), 5.79 
(1H, d, J = 7.6 Hz), 6.98 (4H, d, J = 7.4 Hz), 7.13 (2H, t, J = 8. 4 Hz), 
7.30-7.43 (2H, m). 

5) (4RS, 5SR) - 5- (4-7;VtP7i-/I/) -4- ( (4-7/^o7x 

5 =l,v) tv-M -i, 3-**-V->r))i?is-2-*y (l l. 8 7g, 4 1. osy* 

;U) ©x^ J -;K20 0ml) §»l:8S£«t h U t7 AtRM (25.6 
ml, 2 0 5 5 V*/V) $riDx. N 4^MTOLfc. * (2 0 

Oml) T?#3RU HW&f'A' (2 0 Om 1 X 2) TfttHibfc„ WSrlfrfa^it 

10 ^f-^fel?^B B B$-*T, (IRS, 2SR) -2-757-1, 3-^X4-7 
/Vto7*=/V) -1-7*13^7^ (9. 3 3g, 8 6%) £r#7c„ 
mp 66-67°C 

IR-vmax^cm" 1 : 1603, 1510, 1225. 

Anal. Calcd for C l5 H 15 F 2 N0: C, 68.43; H, 5.74; N, 5.32 
15 Found: C, 68.30; H, 5.68; N, 5.17. 

.HHMR (CDC1 3 ) 8 ■ 2.32 (1H, dd, J = 13.4, 10.2 Hz), 2.77 (1H, dd, J = 13.4, 
. 3. 0 Hz), 3.16-3.30 (1H, m), 4.64 (1H, d, J = 5. 2 Hz), 6.90-7.18 (6H, m) ( . 
7. .30-7. 42 (2H, m). 

6) (IRS, 2SR) -2-75/-1, 3-W (4-7;^D7i-^) -1- 
20 7P/V'-/V(4 5 0mg, l. 7 1 5 V nf^x^tV ( 1 5 m 1 ) «|I 

l-t7 W^P!lK(3 8 6il, 2. 5 6 $ V &<fcTmfHfiW7k ( 1 5 

m 1 ) SrJB^TMT?»««#bfc. RJfi*?*:* (10 0ml) T?#*IU g£g|* 
f A' (l 0 Om 1 x 2) -ettffl tfc 0 ttWttSrftSi^fcfc-Cft^Ls fcjJcSMK^ 

25 (^i^ : h^=l : 1) tf»«U ft»^^-^^^6>WSfA** 
X&mfc&b (515mg, 72%) &#fc„ 
mp 199-200^ 

IRvmax^cm 1 : 1640, 1605, 1539, 1510. 

Anal. Calcd for C^F^O,: C, 74.81; H, 5.07; N, 3.36 
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Found: C, 74.56; H, 5.04; N, 3.27. 

'H-NMR (CDC1 3 )6: 2.75 (1H, dd, J = 14.2, 10.6 Hz), 3.01 (1H, dd, J= 14.2, 
4.0 Hz), 3.63 (1H, d, J= 4.0 Hz), 4.68-4.84 (1H, m), 5.04-5.10 (1H, m), 
5.89 (1H, d, J = 8.4 Hz), 6.92-7.30 (7H, m), 7.32-7.52 (5H, m), 7.69 (1H, 
5 d, J = 8.2 Hz), 7.78-7.92 (2H, m). 

mmm 145 

( (IRS, 2SR) -2- (4-7^P7i=;V) -1- ( (4- 

K 

10 (IRS, 2 SR) -2-757-1, (4-7;^07i^) -l"/o 

/V-/M4 5 0mg, 1. 7H!)^) ©7t F-MI^'OOml) » 
4-7;^Pt7^UyW*yS (3 2 5mg, 1. 7 1 5 V *M &«fctf 1 r- 
^/U- 3 - ( 3 -v^ f/UT 5 y tVP) H^ f M 5 F • ttlftft ( 4 9 1 m g , 
2. 5 6 5 P*A0 ^J^^l-t Kp 1 H-^y N / h D 7^^^ ( 2 6 lmg, 

15 1. 715!) ZMZXgM.'effltmW Ufc. (10 0ml) 

fcU (1 0 Om 1 X 2) T-tftttJUfc. ttffii£<B&fti&&7K'<?8fe# U 

JSflS&W (5 7 lmg, 7 7%) «r#fc, 
20 mp 233-234°C 

IRvmax Br cnf l : 1644, 1626, 1601, 1508. 

Anal. Calcd for C 26 H 20 F 3 N0 2 : C, 71.72; H, 4.63; N, 3.22 

Found: C, 71.58; H, 4.56; N, 3.12. 

'H-NMR (CDC1 3 )5: 2.77 (1H, dd, J = 14.4, 11.0 Hz), 3.03 (1H, dd, J= 14.4, 
25 4.4 Hz), 3.42-3.50 (1H, m), 4.64-4.84 (1H, ra), 5.04-5.12 (1H, m), 5.84 (1H, 
d, J = 8.4 Hz), 6.92-7.32 (8H, m), 7.40-7.60 (4H, m), 7.74 (1H, d, J = 8.0 
Hz), 8.09 (1H, d, J = 8.4 Hz). 

%mm 14 6 

N- ( (IRS, 2SR) -2- "I" ( (4-7/^D7* 
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(IRS, 2RS) -2-T5/-1, 3 -If* (4-7^p7i=/V) 
;V-;K4 5 0mg, 1. 7 15 9**) ©Wl*^ (15ml) WWCS"* 

5 * ( 1 5 m 1 ) ^JPifC*a*C 3 «NHm ^fc 0 S(S««r* (10 0ml) 

U mt^^ (1 0 0m 1 X 2) T'ttWUfCo »W*«8»***-«J5#U, & 

ft,ft**T««flS^* (5 5 3mg, 8 7%) &»fc 0 
mp 203-204*0 
10 IRvmax^cm' 1 : 1645, 1537, 1512. 

. Anal. Calcd for CJSJfW- C, 70.75; H, 6.75; N, 3.75 
Found: C, 70.79; H, 6.80; N, 3.63. 

MR (CDCIJ.S: 1.02-1.38 (5H, m), 1.50-1.80 (5H, m), 1.82-2.04 (1H, m), 
2.63 (1H, dd, J = 14.4, 10.4 Hz), 2.84 (1H, dd„ J= 14.4, 4. 4 Hz), 4.06 (1H, 
I5 d, J = 4.0 Hz). 4.30-4.46 (1H, m), 4.90-4.96 (1H, m), 5.29 (1H, d, J = 8. 4 
Hz), 6.90-7.14 (6H, m), 7.30-7.42 (2H, ro). 
HjSfi«14 7 . 

N- ( (IRS, 2 S R) —2- (4-7/^P7x^) -1" (-(4-7/Vta7s 

20 (IRS, 2SR) -2-r?y-l, (4-7^a7i^) 

/V-/K4 5 0mg, 1. 71§!)^)©7th=HJ/K30ml)*»P 
4-7^;Wn-|l (2 8 0mg, 1. 7l5F^) *5 £ tf 1 3 - (3 

-^f/v75/7o^) j7;^5K-£it (4 9 1mg, 2. 56vD 
^) fc'j;(J!l-kKP^-lH-^M'7/-^ (2 6 1mg, 1. 7 15: 

25 y **) *»*.X«tT? bfc. R«f»«r* ( 1 0 0 m 1 ) T!#* U ft& 
acfyl, (1 0 0m 1 X 2) tlUilt ttffltt«WWHfcfc***U i*^ 
^* V * A ^W^BES* tfco ftWfc&f 9 * 7^PT^77^ 

2 3mg, 75%) 
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mp 147-1481C 

IRvmax^cm" 1 : 1645, 1609, 1549. 

Anal. Calcd for CgflJPJ®,: C, 73.33; H, 6.15; N, 3.42 
Found: C, 73.34; H, 6.09; N, 3.35. 
5 l H-NMR (CDCI3) 8 '■ 1.70-1.90 (2H, m), 2.00-2.12 (2H, m), 2.44-2.58 (2H, m), 
2.62 (1H, dd, J = 14.4, 10.4 Hz), 2.80 (1H, dd, J= 14.4, 4. 4 Hz), 3.74 (1H, 
s), 4.32-4.48 (1H, m), 4.90-4.98 (1H, m), 5.32 (1H, d, J = 7. 6 Hz), 6.84-7.16 
(8H, m), 7.20-7.42 (5H, m). 
14 8 

10 N- ( (IRS, 2 S R) -2- (4-7/U±u7^~;u) -2-fc Ko^fv'-l- ( (4 
- (p<9vM-=¥iX) 7^;V) ^iV) - 1-T 7$ l/>#/M?3rf-$ K 

1) 3- {4-7jV$ru7^=.;\s) -3-$-*77°u Wyiif;!/ (2 0 g, 9 5. 
1 5 V =ZM t 4-p« F^-^y^ pUK (11. 6ml, 85. *M , 
£A (2 6. 3g, 0. 1 9*/V) x Tirh-MJ/U (3 0 0ml) <DU 

15 6 0°CT* 6 ftffitm bfc D £j£tt*ttEEftffi U* (300ml) SrJDxT 

mm^* (3 0 om 1 x 2) -ettwtfco mfcim-??*^? 

ty : @fixf;i,= lo : 1-5 : 1) 3- {A-7 >VlrKi 7*~M 

3-^y-2- (4-^ T'n^^rvm^^ (2 6. 6 g, 8 5%) 

20 zmmtLxntCo 

IRvmax^'cm" 1 : 1734, 1686, 1597, 1514, 1250, 1179, 1159, 1034, 849, 824. 
'H-NMR (CDC1 3 ) 8 : 1. 13 (3H, t, J = 7. 2 Hz), 3.26 (2H, d, J = 7. 6 Hz), 3.76 
(3H, s), 4.10 (2H, q, J = 7. 2 Hz), 4.53 (2H, t, J = 7. 2 Hz), 6.79 (2H, d, 
J = 8. 2 Hz), 6.95-7.20 (3H, m), 7. 90-8. 10 (2H, m). 
25 2) MWffi (2 1. 2 g, 0, 15 <Dv^n5Vk^-7Vl' (2 0 Om 1 ) 

tiMWte 7& (1 3. lg, 0. 3 1W) 

2- (4-p< V^v-^O-^) 7°P (25. 7g, 77. 85 V ^/V) 

<D*j3L^jv^-^;l< (50ml) m6&to*.XW&? 1 B#M#Lfc„ R 
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i ffifetm*tox.xixfc*w± u* (200ml) tmm^^ (200 

fy : ft|if ;V= 1 0 : 1 - 3 : 1 ) fltiLT, (2RS, 3RS) -3- (4 

f/K2 3. 3 g , 90%) *m&mwv>) t Lxntc 

IRvraax^cm" 1 : 1726, 1607, 1512, 1248, 1223, 1179, 1034, 839. 
Ml-NMR (CDC1,)5: 0.95 (3H, t, J = 7.2 Hz), 2.85-3.00 (3H, m), 3.76 (3H, s, 
OMe), 3.89 (2H, q, J = 7. 2 Hz), 4.95-5.07 (1H, m), 6.70-6.88 (2H, m), 6.93-7.12 
10 (4H, ra), 7.30-7.47 (2H, ra). 

3) (2RS, 3 R S) -3- (4-7^tP7i^) -3-fc Kp=^-2- (4- 
^ h^r^Vv'/l') T'aft^xf/l/ (2 2. 8g, 6 8. 6? !J^) O^^ 
;-;Ml00ml) 2MJ£*.mk1-hWl±*MWi (6 9ml, 0. 1 

15 * (30 0ml) *Mz-, fflfccf */ (2 0 0ml X 2) T'iftttl Lfc 0 ttffl^TK 

x.-TSWM&mfrbffi&fcZ&X, (2RS, 3RS) -3- (4-7/^n7s 
~;V) -3-tKn^-2- (4-p< Y^y^'jA) T'p^^X^ (.14, 8 g, 
7 1 %) <H#7c 0 
20 rap 96-98°C 

IRvmax^cm -1 : 1690, 1611, 1514, 1254, 1235, 1036, 837. 

W-JM1: C, 67. 10; H, 5.63 
HMt: C, 67.11; H, 5.65. 
25 4HJMR (DMS0-d 6 ) 6 : 2.70-2.90 (2H, m), 2.95-3.10 (1H, m), 3.70 (3H, s), 
4.60-4,75 (1H, m), 5.60-5.75 (1H, m), 6.79 (2H, d, J = 8. 8 Hz), 7.00-7.20 
(4H, m), 7.30-7.45 (2H, m), 11.80-11.95 (1H, br, OH). 

4) (2RS, 3RS) -3- (4-7 /V^rny *=/!/) -3~t (4- 
/ h*is"*>i?M t°*l/m. (1 3. 7g, 4 5. 0 5H;U) (Drh7tF 
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P77^ (15 0ml) » % ^i^/V^P^K (12. 6ml, 5 
8.5 5 il^A-) t MJ^fvW^ (8. 78ml, 63. 05 U *3&H*. % 
3 0#fM$L7i 0 *fefc4B*MJPl»a«ELfc^ Jfc^U * (2 00ml) SrJB- 
X.TBH8^.f A' (20 0ml) T'ttW Lfc„ #Uti$& 1 lfrfolrtM<-ei5fc 

tv^-ysfyy 4- (^ap#/W» : gfi^c^/1^4 : 1-2 : 1) fSU, 
(4 R S , 5SR) -5- (4-7/^P7s=^) -4- ( (4- ~7 
t<?;v)-l, (13. Og, 9 6%) 

10 mp 125-126*0 

IRvmax Kir cnf l :'l738 ) 1613, 1514, 1248, 1107, 1036, 845, 824. 

7ClSf#^i6C 17 H w FN0 3 - 1/411,0 LX, 

IWH: C, 66.77; H, 5.44; N, 4.58 

Hfflt: C, 66.57; H, 5.31; N, 4.49. 
15 'H-NMR (CDClj) 8 : 2.10-2.30 (3H, m), 3.78 (3H, s), 4.10-4.30 (1H, ra), 4.94 

(1H, brs), 5.78 (1H, d, J = 7. 6 Hz), 6.78-6.90 (2H, m), 6.90-7.00 (2H, hi), 

7.07-7.20 (2H,. m), 7.30-7.45 (2H, m). 

5) (4 R S , 5SR) -5- (4-7^0 7*=^) -4- ( (4- {tf-frHr* 

i/) y*~/v) /f-jp) -l, i?y-2-*y (12. 8g, 42. 5 

20 5 V <D^?/-/U (2 0 0ml) Mfc 8 SJfcWWb?- h U ?-Mc*8fc ( 2 

6. 6ml, 2 10 5 !>*/U0 SrJn*., 4H»|IiUfc„ 7K 
(2 0 Om 1) T?tRU BfcBI^A' (2 0 Om 1 X 2) T'tttti Lfc„ 

^;v-^*-V ^fr h £ ^BrTs (IRS, 2SR) -2-75/-1- (4-7;v 
25 ^P^^/k) -3- (4- {*?Artr*?i/) 7*~>V) -l-7x3A/*-;V (l'O. 
0 8 g , 8 6%) 
mp 78-79°C 

IRvmax nr cm~ I : 1611, 1603, 1584, 1512. 

Anal. Calcd for C l6 H 18 FN0 2 : C, 69.80; H, 6.59; N, 5.09 
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Found: C, 69.69; H, 6.65; N, 5.00. 

l H-NMR (CDClj) 8: 2. 27 (IH, dd, J = 13. 8, 10. 4 Hz) , 2. 72 (1H, dd, J = 13. 8, 
3.2 Hz), 3.16-3.28 (1H, m), 3.78 (3H, s), 4.65 (1H, d, J = 4. 6 Hz), 6.78-6.86 
(2H, m), 7.00-7.12 (4H, m), 7.32-7.72 (2H, m). 
5 6) (IRS, 2SR) -2-TS/-1- (4-7^to7i=/^ -3- (4- 
f/v***/) 7^~;v) -\-~fu;<;—iv (4 5 0mg, 1. 645!)^) <Dffi 
We*?* (1 5ml) m&K 1-i-y hJfrfpy K (3 6 9ml, 2. 455U* 

iv) tsxxmitaM*. (i 5mi) ztoz-Tmm.x«i&&mwLK. 0 ej&wl**. u 

O Om 1 ) T'«U $m^/U (1 0 Om 1 X 2) TiWLfc. 

— drf" yfr&WlMi £ *T£®fc£* ( 6 2 2 m g , 8 9%) &#7b. 
mp 198-199X; 

IRvraax^cnf 1 : 1640, 1611, 1541, 1510. 
Anal. Calcd for C 27 H M FN0 3 : C, 75.51; H, 5.63; N, 3.26 
15 Found: C, 75.25; H, 5.88; N, 3.18. 

.'H-NMR (CDC1,) 5 : 2.69 (1H, dd, J = 14.2, 10.6 Hz), 3.01 (1H, dd, J = 14.2, 
4.0 Hz), 3.80 (3H, s), 3.93 (1H, d, J = 4.0 Hz); 4.70-4.88 (1H, m), 5.02-5.10 
(1H, m), 5.82 (1H, d, J = 8.2 Hz), 6.86 (2H, d, J =8.6 Hz), 7.00-7.20 (4H, 
m), 7.20-7.52 (6H, m), 7.73 (1H, d, J = 8.0 Hz), 7.80-7.92 (2H, m). 
. 20 HiS^I 14 9 

( (IRS, 2 S R) -2- (4-7;^a7x=^) -2-fc Fn^r 
( (4- Ufvl^drv-) ^^)V) =c^M -\--fy $ >V 

K 

(IRS, 2SR) -2-757-1- (4-7;VtP7x^) -3- (4- (*<?/V 
25 y^;V) -1-7daV-;P (4 5 Omg, 1. 6 45H/1/) ©7tf 

-hV/ls (30ml) tm\Z4-7Jl<J-v2i-7? uyZ/Utf^m (3 1 lmg, 1. 
6 4 5 V *5<tt>*l ( 3-v^ fvWT 5 / hW) 5 

K-fiii (4 7 0mg, 2. 4 3 5 ]J^/k) joJlt^l-t KPdrv--lH— 
hVT (250mg, 1. 6453) ?rinx.TMT*«^# Lfc„ £ 

244 



WO 02/059077 



PCT/JP02/00532 



M£tK (10 0ml) Tr#$?U (1 0 0ml X2) Trttffi Lfc. f* 

Sr^ytf^Aofc^A^o-e h^y^>f- (^f-y : ^^/u= 1 : 1) "CUtM 
U ^#^5vW-^1^^«*£ii£#T, mMikSVo (5 5 8mg, 76%) 
6 £#fc„ 

mp 210-2 11°C 

IRvmax^cm" 1 : 1640, 1624, 1599, 1539, 1512. 
: Anal. Calcd for C^H^NO,: C, 72.47; H, 5.18; N, 3.13 
Found: C, 72.39; H, 5.08; N, 3.01. 
10 M-I-NMR (CDC1 3 ) 6 : 2.70 (1H, dd, J = 14.4, 10.8 Hz), 3.00 (1H, dd, J = 14.4, 
4.0 Hz), 3.80 (3H, s), 3.84 (1H, d, J = 3. 6 Hz), 4.66-4.84 (1H, m), 5.02-5.10 
(1H, m), 5.81 (1H, d, J = 7.6 Hz), 6.85 (2H, d, J = 8.8 Hz), 6.92-7.22 (6H, 
m), 7.40-7.60 (4H, m), 7.76 (1H, d, J = 8. 4 Hz), 8.08 (III, d, J = 8.0 Hz). 

mmm 150 

15 N- ( (IRS, 2SR) -2- (4-7;^P7x=/V) - 2-fc Kp 1 - ( (4 

(IRS, 2SR) -2-7^7-1- (4-7/^a7*^) -3- (4- (tf-As 
7x=/U)-l-yn^/^(4 5 0mg,.l. 6 45!J^) ©ftft^ 
fA' (15ml) *»fc^n^ty#^=^B9K (328b1, 2. 4 
20 5 5 1) *JV) is kTfimmWgfr (15ml) ttiT^lT'HW Lfc. 

Sr*(100ml) T?*RU ISfctfvl' (1 0 Om 1 X 2) T»J*WLfc. ffltWK 

m^J-SU-^i-lsfrib $*T*IBfl5£*b ( 5 2 9 m g , 8 4%) &#fc 0 
rap 193-194°C 
25 IRvmax^cm" 1 : 1647, 1539, 1512. 

Anal. Calcd for C^Fim,: C, 71.66; H, 7.32; N, 3.63 
Found: C, 71.57; H, 7.40; N, 3.55. 

L H-NMR (CDC1 3 ) 5 : 1.02-1.40 (5H, m), 1.54-1.80 (5H, m), 1.88-2.08 (1H, m), 
2.56 (1H, dd, J = 14. 4, 10.2 Hz), 2.82 (1H, dd, J = 14. 4, 5. 2 Hz), 3.78 (3H, 
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s), 4.30-4.50 (1H, m), 4.45 (1H, d, J = 4.4 Hz), 4.88-4.92 (1H, m), 5.24 
(1H, d, J = 7.0 Hz), 6.81 (2H, d, J = 8.8 Hz), 6.98-7.10 (4H, m), 7.28-7.40 
(2H, m). 

15 1 

5 N- ( (IRS, 2SR) -2- (4-7/l/tP7x-;l/) -2-k ( (4 

(IRS, 2SR) -2-T5y-l- -3- (4- (;*?VV 

-1-7°d^/-/U (4 5 0mg, 1. 64$!)^) <DT± h 
^M);!' (3 0ml) »4-7x^-n-ii (2 6 8mg, 1. 6 4 5; JJ 
10 ?v) t$ i. O* 1 3 - ( 3 - =?)VT t'/u) U;vt$*M % K • 

(4 7 0mg, 2. 4 5.5 9*fl?) *5«fctfl-t Kp^>-1H-^^/MJT/- 
;W2 5 0mg, 1. 64$y ^-/W) !:JCxTllT«jf Ufc 0 SJE&^^tK ( 1 
0 0ml) T?*R-L X flfflftjcfTU ( 1 0 Om 1 X 2) -C#]ffiLfc 0 ttW^Sr^fP^: 

15 ^77A^nvh^77^- (^^U-^ : 71? hy=l : 1) TtftSRU S^^A- 
-^fy^&M^tt, (5 7 5mg, 8 3%)tr#fc 0 - 

mp 130-131°C 

IRvraax^cm" 1 : 1645, 1607, 1512. 

Anal. Calcd for Cyy^V C, 74.09; H, 6.70; N, 3.32 
20 Found: C, 74.05; H, 6.82; N, 3.24. 

l H-NMR (CDC1 3 ) 5 : 1.70-1.90 (2H, m), 2.00-2.12 (2H, m), 2.40-2.62 (3H, m), 
2.80 (1H, dd, J = 14. 2, 4.4 Hz), 3.72 (3H, s), 4.05 (1H, d, J = 4. 4 Hz), 
4.32-4.48 (1H, m), 4.88-4.98 (1H, m), 5.27 (1H, d, J = 7. 2 Hz), 6.79 (2H, 
d, J = 8.6 Hz), 6.96-7.14 (6H, ra), 7.16-7.40 (5H, in). 

25 mmm 152 

N- [ (IRS, 2SR) -1- U-*ST J^l/PM -2- (4-7/Vtn7i^) 
- 2-t Fp *%/xf-A'l UA"*% Vg£ t e r t -Zff'/l' 

1) 2- (4-'77y<^) -3- (4-7;^n7ix/l/) _ 3 -^n t - 
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(4-7;VtP'<>'/'f;>) Si^f/H 5. 30g (7 2. 7 9 5 ]) -t/U) © 
1, h*^?yi 0 Om 1«^tK^T6 0 %tK«-7- b Jl ^©Sl 

^77^y®»2. 9i g (72. 8$y^) trim*., -£<d*£o. 5B#(KJi 

J^tfco 4-^7y^^PU , 14. 3g (7 2. 8 0^) <Dl, 2- 
5 S?> h s 5 0ml M^MT-flPx, MX* 4 Jjt# Lfc 0 &J&$c&tK 

ML (^Mf-^/h/l^^l/l-l/l. 5) s ^f-ju^—^fju-^-t 

10 Sfijj&ii UM2 0. 60 g 0X^8 7% 

mp 85-86T:; l H-NMR (CDC1 3> 200MHz) 6 1.12 (3H, t, J = 7. 2 Hz), 3. 38 (2H, 
d, J = 7.2 Hz), 4.10 (2H, q, J = 7. 1 Hz), 4.56 (1H, t, J = 7. 5 Hz), 7.14 
(2H, t, J = 8.6 Hz), 7.35 (2H, d, J = 8.0 Hz), 7.56 (2H, d, J = 8. 0 Hz), 
8. 00 (2H, dd, J = 5. 4 Hz, 9. 0 Hz) ; IR (KBr) 2230, 1730, 1692, 1599, . 1508, . 

15 1306, 1285, 1236, 1202, 1161, 851 cm" 1 ; Anal. Calcd for C l9 H 16 FN0 3 : C, 70. 14; 
H, 4.96; N, 4.31. Found: C, 70.20; H, 4.84; N, 4.29. 

2) (2RS, 3RS) -2- (4-^T;^^) -3- (4-7/^a7x^) 
- 3 -fc Ka *ir? a fc^^a^vW 
$tfbffi£&8. 52 g (6 2. 5 5!)^) ^if^x-f/H 0 Om 1 ipt*S 

20 WLtatfbfrmiktstm-f h v !7^4. 7 3 g (i25 5K;>) %mm.x--mz., 
ykmit^^m^^j^/^-v-jmw^w^o nbtitzmmK. 2- u-vr 

J^V'J/V) -3- (4-7/UtP7i^) -3-t*y7 P Pt''tyixf/H0. 
17g (31. 26$y ^e/W) 0ml1^m^mM.XMx., % 

tt*4. 2 9 7 g J|X#4 2% 

247 



WO 02/059077 



PCT/JP02/00532 



l H-NMR (CDC1 3) 200MHz) 5 0.93 (3H, t, J = 7. 1 Hz), 2.82 (1H, d, J = 2. 8 Hz), 
2.89-3.08 (3H, m), 3.88 (2H, q, J = 7. 2 Hz), 5.03 (1H, dd, J = 2. 5 Hz, 5.1 
Hz), 7.05 (2H, t, J = 8.8 Hz), 7.20 (2H, d, J = 8. 4 Hz), 7.37 (2H, dd, J 
= 5.2 Hz, 8.4 Hz), 7.53 (2H, d, J = 8. 4 Hz); IR (neat) 3484, 2230. 1725, 
5 1607, 1508, 1223, 1179, 1159, 1032, 839 cm" 1 

3) (2RS, -3RS)-2- (4-V7;^y*» "3- (4-7^to7x=^) 

(2RS, 3 R S) -2- (4-^77^V^V) -3- (4-7^tP7x=/l') - 
3-t Yvi^r'yfxJ^ir^m^^^. 14 5 g (12. 6 6 5U^) (D/?/ 
10 ^30ml-fb7t KP77y2 0ml»lNMIktM)9WI 
25. 3ml (25. 3 $ ]) ^/V) 'fcJD*.* IfiT*-ftI#Lfc„ KJfctt%*l& 
U 1 NittreRfc»*BteK: Bfflfc*^'"? 2 Htfiffi Lfc 0 ^fe 

15 tt3. 5 5 9 g UX^9 4% 

mp 165-168°C; 'H-NMR (CDCVDMSO-d,, 200MHz) fi 2.89-3.15 (3H, m), 5.03 .(1H, 
d, J = 5.0 Hz), 7.03 (2H, t, J = 8.6 Hz), 7.24 (2H, d, J = 8. 2 Hz), 7. 40 
(2H, dd, J = 5. 5 Hz, 8.5 Hz), 7.51 (2H, d, J = 8. 4 Hz) ; IR (KBr) 3476, 3152, 
2232, 1719, 1678, 1605, 1508, 1406, 1225, 1175, 1157, 845 cm" 1 ; Anal. Calcd 

20 for C 17 H 14 FN0,: C, 68.22; H, 4.71; N, 4.68. Found: C, 67.98; H, 4.83; N, 4.47. 

4) (4RS, 5 SR) -4- (4-^77^^^) -5- (4-7 JU*U7 

(2RS, 3RS) -2- (4->7/'<yi>;W) -3- (4-7>Vjrn 7 ^)V) - 
3-fc Kp^v^p \£*VWl$. 3 8 5 g (11. 3 15!)^) Orh7kKa 
25 7 7 V 5 0 m 1 h !) ^5vWT 5^2. 36ml (17. 0 5 V */U) y i?7 

ct=/W7js;*#y/U7^K3. 42 g (12. 4 $ D =£>v) &iPx, — lWn|&«L 

7 trfflfSUL (^^f-^/g^^^=3/l-l/2) N i?xf/l/x^r 
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74 1 g lRf8 2% 
mp 170-173°C; 'H-NMR (CDC1„ 200MHz) 5 2.36 (2H, d, J = 6. 6 Hz), 4.27 (1H, 
dt, J = 7.6 Hz, 7.5 Hz), 5.17 (1H, br s), 5,81 (1H, d, J = 7.8 Hz), 7.13 
(2H, t, J = 8.6 Hz), 7.13 (2H, d, J = 8.0 Hz), 7.35 (2H, dd, J = 5. 2 Hz, 
5 8.4 Hz), 7.59 (2H, d, J = 8. 0 Hz); IR (KBr) 3324, 2240, 1748, 1514, 1225 
cm" 1 ; Anal. Calcd for C l7 H 13 FN 2 0 2 : C, 68.91; H, 4.42; N, 9.45. Found: C, 68.98; 
H, 4.43; N, 9.33. 

5) (4RS, 5 SR) -4- (4-^7^^) -5- (4-7^*P7*=^) 

10 (4 R S , 5SR) -4- (4-5/7;^^) -5- (4-7^n7i=^) - 
1, 6 2 2 g (8. 8 4 9 $ V *M s 

tert^W. 32 g (10. 6?U^) > 4-N, N-??>W§7tf 
Vi?yO. llg (O. 8 8^])^) ©T*>=hP^3 0mHttft*r*aT— 

«KS3. 24 3 g HX*9 2% 
mp 161-163°C; 'H-NMR (CDC1„ .200MHz) 8 1.51 (9H, s), 2.63 (1H, dd, J = 8. 6 
Hz, 14.2 Hz), 2.93 (1H, dd, J = 4. 7 Hz, 14.3 Hz), 4.74-4.85 (1H, m), 5.68 

20 (1H, d, J = 6.6 Hz), 6.80 (2H, d, J = 8.0 Hz), 7.00 (2H, t, J = 8. 6 Hz), 
7.16 (2H, dd, J = 5.4 Hz, 8.6 Hz), 7.39 (2H, d, J = 8.0 Hz); IR (KBr) 2982, 
2228, 1815, 1721, 1514, 1368, 1152, 1069 cm' 1 ; Anal. Calcd for C 22 H 21 FN 2 0 4 : C, 
66.66; H, 5.34; N, 7.07. Found: C, 66.76; H, 5.37; N, 7.09. 
6) N- C (IRS, 2SR) -1- (4-v-T/^^^) -2r (4-7/Vta7 

25 -2-fc KB^Vat^] %/W<%>Mt e r t-T^/U 

(4RS, 5SR) -4- (4-v-ry-^y^/V) "5- (4-7;^07s^) - 
2-^y-l, S?^-3-*^#^Bfct e r t-7*^3. 0 1 4g (7. 

603$ y*^)©^^y-^2 Oml-f h?tKP7?yi Oml 
-fbT-hP^AO. 33g (8. 3 6?!;^^) <D*#S— &2 0m 1 ^MSttRJ^T 
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mt-ry^V&T-fttik, VJ*WiU«, 1fflfcfc!ftE«Sbfc. Wfcftfc 

&^3fe* M2. 3 6 6 g 4X^8 4% 

5 rap 203-204t;; MIR (CDC1 3 , 200MHz) 5 1.33 (9H, s), 2.67-2.98 (3H, m), 4.06 

(1H, br s), 4.63 (1H, br d, J = 8.4 Hz), 4.93 (1H, br s), 7.07 (2H, t, J 

= 8. 6 Hz), 7. 21 (2H, d, J = 8. 2 Hz), 7. 38 (2H, dd, J = 5. 4 Hz, 8. 6 Hz), 7. 54 

(2H, d, J = 8. 4 Hz) ; IR (KBr) 3466, 3366, 2236, 1684, 1508, 1530; 1221, 1171 

cm" 1 ; Anal. Calcd for C 2l H a FNA : c > 68 - 09; H > 6 - 26: N > 7 - 56 - Found: c > 68 - 20: 
10 H, 6. 18; N, 7.60. 

N- [ (IRS, 2SR) -1- (4-^7;^^) -2- (4-7^ta7i^) 

-2-fc Fn^^if/v] -4-7^ai-7^ K 

1) (IRS,. 2SRI-2-75A3- (4-^7/7*=^) -l--(4-7^ 

15 Q7x^) 7c/<y-i-t^ 

N- [ (IRS, 2SR) -1- U-v-TV^V^/lO -2- (4-7;^n7s= 
/V) -2-t Kndri/^/l/] %jU;<.*^t e r 1 9 9 g (5. 9 

3 75 U^A-) „ ftjfHUm 1 <D*#S—A'S Oml -f f7k Ko77^20m 
1*8#$:6 0°C-C3 O&mmWLtc. SS*^f«U »P^-C7^ 

20 y &t u jsm^f-A^T* 2 ufc. **fc«i ^*S7k«i«t- h y 

6fe7*^77^»* flXfil. 5 5 7 g IR^9 7% 

l H-NMR (CDC1 3 , 200MHz) S 2.44 (1H, dd, J = 10. 3 Hz, 13.5 Hz), 2.88 (1H, dd, 
25 J = 2. 9 Hz, 13. 9 Hz), 3. 28 (1H, ddd, J = 3. 2 Hz, 5. 1 Hz, 10. 2 Hz), 4. 64 (1H, 
d, J = 5.2 Hz), 7.08 (2H, t, J = 8. 8 Hz), 7.27 (2H, d, J = 8.6 Hz), 7.37 
(2H, dd, J = 5. 6 Hz, 8.8 Hz), 7.58 (2H, d, J = 8. 0 Hz); IR (KBr) 3350-2750, 
2224, 1605, 1507, 1221, 1044, 828 cm" 1 ; Anal. Calcd for C 16 H 15 FN 2 0-0. 2H 2 0: C, 
70.16; H, 5.67; N, 10.23. Found: C, 70.55; H, 5.84; N, 9.95. 
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2) N-[(1RS, 2SR) -1- (4-^7;^-^) -2- (4-7;VtP7 

(IRS, 2SR) -2-7$/-3- (4-^/7^=71^) -1- (4-7/l^tD7 
^p/<y-l-*-^0. 168 g (0. 6 2 2 ^!)^) \ 
6 i-t7^S0. 12g (0. 62^1)^), 1-t YV T S A~ 

/i/tK^o. log (o. 6 25y^) mf=hy/nomit>tl#Uj; 

*S £> 1 -x-f-JU- 3 - ( 3-v^ f-JVT %/-/n fcVk) tf/Ujtfv 5 ^ 5 K • . 1 

2 g (0. 6 2 5 V*JU) ZMx., MT— BfeH^Lfc SJ5fijK«rSH6*^H£* 

io tfcm, mutism* tfco #6*tfcM**s»*^-^i>-^ «t u 

KKfiO. 21 7 g HZ^7 9% 
mp 248-249°C; 'H-NMR (CDClj-DMSO-d,,, 200MHz) 5 2.93 (1H, dd, J = 11.0 Hz, 
•14.4 Hz), 3.14 (1H, dd, J = 3. 4 Hz, 13.6 Hz) , 4.64-4.79 (1H, m), 4.94 (1H, 
15 t, J = 4.6 Hz), 5.42 (1H, d, J = 4.2 Hz), 7.02-7. 12 (3H, m), 7.20 (1H, dd, 
J = 5.5 Hz, 7.7 Hz), 7.37-7.58 (9H, ra), 7.78 (1H, d, J = 9.4 H), 8.05 (1H, 
d, J = 7. 6 Hz) ; IR (KBr) 3476, 3291, 2232, 1642, 1626, 1603, 1537, 1508, 
1225, 847 cm" 1 ; Anal. Calcd for C^fi^: C, 73.29; H, 4.56; N, 6.33. Found: 
C, 73.08; H, 4.43; N, 6. 10. 
20 15 4 

[ (IRS, 2SR) -2- (4-7/Wto7x^V) -2-t Ka3r 

i/-i- (4-fy7 0 i2^y^) ^fvv] 1ry#vy-i-ji/v&*rir% K 

1) 3- (4-7/^P7i^) -2- (4-^y^P^^V) -8-*^y 

25 (4-yjvjrus<y9<< M 3. 21 g (lio. 45y*^)o 

1, 2-v^ Y**/^$V\ 5 0mlM{C7jC^T6 o%*3(Mfctf-]»y »>^osatt 

^yy4i/mmm±. 42 g (nosy**) &*nx.> ^o£*o. sr#^» 

Lfc 0 4-^y^ntVl/^;^p!;Kl8. 6g (11055^)C1 P 2- 
bdfi/^ X5 Om l«9RSrMTJPx.s 7 OtT— Bfe»Lfc 0 EJS^^tK 
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ijti!»LT (^*V>/mm^^=l S/l-9/1) N g#J»#f£o 
3*&%jfr HKS 2 1 . 0 1 g JR^ 5 6 % 
5 l H-NMR (CDC1 3 , 200MHz) 5 1.12 (3H, t, J = 7.1 Hz), 1.20 (6H, d, J = 7.0 Hz), 
2.78-2.91 (1H, m), 3.28 (2H, d, J = 7.2 Hz), 4.10 (2H, q, J = 7. 1 Hz), 4.55 
(1H, t, J = 7.3 Hz), 7.06-7.26 (6H, m), 7.98 (2H, dd, J = 5.7 Hz, 8.7 Hz); 
IR (neat) 2961, 1738, 1688, 1599, 1508, 1271, 1235, 1159, 849 cm" 1 

2) (2RS, 3RS) -3- (4-7;l/ta7x-^) -3-fc (4- 

io A yya -fxiMirvW.^)^ 

WkM$& 8. 41g (61. 7^y 1 0 0 m 1 $X°W. 

WL-frfrbfr^bibt^i- VV 67g (123^!)^) ^iMPi, 

15 *n7i=;u) -2- (4-fy7't3 t'/u^y^M 

10. 57g (30. 8 75!) Ov'xf/H^^ 5 0ml f8#i$:&M."l?M 

20 h ^7 7 -f - t (^*f ^/B»^A« 6 / 1 - 3 / 1 ) s g AMfe&ft 

4Xfi8. 43 3 g IK$7 9% 
l H-NMR (CDC1 3 , 200MHz) 5 0.91 (3H, t, J = 7. 1 Hz), 1.20 (6H, d, J = 7.0 Hz), 
2.71-3.09 (4H, m), 3.80-4.96 (2H, m), 5.00 (1H, s), 6.94-7.11 (6H, m), 7.37 
25 (2H, dd, J = 5. 6 Hz, 8. 6 Hz) ; IR (neat) 3445, 2961, 1726, 1713, 1510, 1225, 
1157, 1032, 837 cm" 1 

3) (2RS, 3RS) -3- (4-7;l/to7x=;V) -3-t (4- 

(2RS, 3RS) -3- (4-7;l/tP7x=^) -3-fcKP=¥iX-2- (4->f V 
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\f /\^<yi?M ypftygsif^s. 2 6 7 g (24. 005; v^M <d* 

^/-MOml -fb7t Kn79^5 0mlSEjR|ClN*Bft<b^hy $ 
W4 8. Oml (48. O^y^/v-) ftJPitx Mtf-HWW^Ufc. K/Si8t&« 

• &&£A «Xfi6. 2 7 5 g W8 3% 

rap 147-148*0; l H-NMR (CDC1„ 200MHz) 5 1.21 (6H, d, J = 7.0 Hz), 2.78-3.09 
(4H, m), 5.04 (1H, d, J = 4.4 Hz), 6.98-7.12 (6H, m), 7.36 (2H, dd, J = 5. 2 
10 Hz, 8. 6 Hz) ; IR (KBr) 3330, 3050-2600, 1690, 1518, 1240, 1221, 1196, 849, 
839 cm" 1 ; Anal. Calcd for C l9 H a F0 9 : C, 72.13; H, 6.69. Found: C, 72.03; H, 
6. 55. 

4) (4rs, 5 sr) -s-iA-y/vjruy^^jv) -4- (4--<y^otf/w< 
- i , 3 -^-^.f-y V%?y-2 

15 (2RS, 3RS) -3- (4-7/Vtn7i=;U) -3-tKP^-2- (4-^V 
/■otMy^) ype^il6. 128g (19. 3 7 $ y^V-) Or h7t 
FP77y8 0tal«M)^f)l'7$y4. 0 5ml (2 9. 1 $ P ^) •> 
v>:7 x. -ju-fcXTfr V )VT9 F5. 8 6 g - ( 2 l . 3$!/ ^fc/w) £flP;i, — IfefttiKtit 

20 f^77^n^iii (^f-^/^^r^=3/i-i/i).; h/^y- 

6&3&fi> JR1:5. 6 8 0 g «|K^94% 

mp 185-186°C; l H-NMR (CDC1„ 200MHz) 8 1.22 (6H, d, J = 7.0 Hz), 2.10-2.30 
(2H, m), 2.80-2.94 (1H, m), 4.20 (1H, ddd, J = 4. 2 Hz, 7.8 Hz, 10.4 Hz), 
25 4.90 (1H, brs), 5.79 (1H, d, J = 7. 6 Hz), 6.95 (2H, d, J = 8.0 Hz), 7.09-7.18 
(4H, m), 7.37 (2H, dd, J = 5. 2 Hz, 8. 8 Hz) ; IR (KBr) 3262, 2961, 1738, 1514, 
1231, 1009, 855 cnf 1 ; Anal. Calcd for C w H 20 FN0 2 : C, 72.82; H, 6.43; N, 4.47. 
Found: C, 72.68; H, 6.30; N, 4.65. 

5) (IRS, 2SR) -2-75/-1- (4-7/^71=^) -3- (4->fy 
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(4RS, 5SR) -5- (4-7/]s$-a-7*~JU) -4- (4— ( VZfn 
)V) -1, 3 -^-^/U ^^-2-^-^5. 5 0 3 g (1 7. 5 6 5: JJ ^/U) tM 
iti- h P ?A2. 81g (70. 2 § JJ*AO Sr^^/— /W4 Om 1 - fc3m 1 4> 
5 T\ 7tifmmWMl>fc 0 TO^?r7KT-#f?U ^MTl 0#M#Uc o £C7t 

fi&l&igr fc*4. 0 9 7 g HZ^8 1% 

mp 74-75^; l H-NMR (CDC1 3 , 200MHz) 8 1.23 (6H, d, J = 6. 8 Hz), 2.29 (1H, 
dd, J = 10.4 Hz, 13.8 Hz), 2.75 (1H, dd, J = 2. 8 Hz, 13.2 Hz), 2.80-2.94 
10 (1H, m), 3.26 (1H, ddd, J = 3. 5 Hz, 4.8 Hz, 10.5 Hz), 4.66 (1H, d, J = 5. 2 
Hz), 7.03-7.17 (6H, m), 7.37 (2H, dd, J = 5. 6 Hz, 8.4 Hz); IR (KBr) 3627, 
3349, 3281, 3150-2700, 1507, 1219, 1042, 855, 924 cm" 1 ; Anal. Calcd for 
C^FNO-O^H-jO: C, 74.30; H, 7.76; N, 4.81. Pound: C, 74.38; H, 7.80; N, 4.65. 
6) 4-7/M-n-N- [ (IRS, 2SR) -2- (4-7/^d7x=^) -2- 

15 th*p^-i- (4— { y^atvu^y^v) x-f-Ar] -yy^^^-i-iJ^^ 
% K 

(IRS, 2SR) -2-75/-1- (4-7/^n7a^)'-3- (4-fy/n 
\f)V7zu~;V) yu/Vs-l-X—jVO. 16 4g (0. 5 7 1 5 V > 4-7 

/Vtn-l-t7hxgo. llg (0. 5 75!)^) s 
20 ]) T-/— /W7jcfP^8 7mg (0. 5 7 5 U */V) %T± h~ h U >H Om 1 tpX'Jf 
# t ft a* 6 1 -^?vw 3 - ( 3 f-JUT 5/7p kVu) i>4 % K • 

0. llg (0. 57 5 !>^r/i-) £flnx.> ^Si?-l!fejf;#L/t„ RJ«S8c«rB^^^ 

25 >-J;Dil$SflifC % B 

©SO. 2 1 1 g W8 0% 
mp 189-192^0; l H-NMR (CDCla-DMSO-d,,, 200MHz) 8 1.23 (6H, d, J= 6.8 Hz), 
2.77-3.06 (3H, m), 4.62-4.76 (1H, m), 4.95 (1H, t, J = 4. 2 Hz), 5.33 (1H, 
d, J = 4.0 Hz), 6.99-7.24 (8H, m), 7.37-7.65 (6H, m), 8.04 (1H, d, J = 8. 6 
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Hz); IR (KBr) 3299, 2959, 1642, 1626, 1539, 1512, 1227, 835 cm" 1 ; Anal. Calcd 
for CyyyWj: C, 75. 80; H, 5.92; N, 3.05. Found: C, 75.67; H, 5.77; N, 2.87. 

mmm 155 

N-[ (IRS, 2 SR) -2- (4-7^tP7i=;V) -2-fc Kn*$/-1- (4- 
5 4 y?T2 fcVW^iMO ^/^l -6, 7-S?fc KP-5H-^y^ [a] i/#U<^? 

fy-i-^t?F 

(IRS, 2 SR) -2-T5y-l- (4-7/^o7i^) -3- (4-4 Vfn 
\f)Vy^~)V) ^P^y-l-t^O. 21 9g (0. 7 6 2^^) > 6, 7 
-i?tFn-5H-^/ [a] J/^P^/ry-l-^^yiO. 14g (0. 7 

io 6 5P*aO* l-t Kp^s^oVhyry*— 12g (0. 76$ 

])*Er/U) %T± h^bV/Ul Oml ^BW^^b 1-^/^-3- (3 -$^771/ 
7?;yn^) 3 K-afflMfcO. 15g(0. 7 65!!^) 

fc. 

J|X*0. 2 9 4g 8 4% 

mp 168-16910; l H-NMR (CDC1 3 , 200MHz) 5 1.23 (6H, d, J = 7.0 Hz), 1.95-2.06 
(2H, m), 2.14-2.23 (2H, m), 2.61-2.76 (3H, m), 2.86 (1H, dd, J = 6. 6 Hz, 

20 14. 0 Hz) , 2. 97 (1H, dd, J = 4. 4 Hz, 13. 6 Hz) , 4. 14 (lH, d, J = 4. 4 Hz) , 4. 61-4. 74 
(1H, m), 5.02 (1H, t, J = 3. 1 Hz), 5.63 (1H, d, J = 7. 8 Hz), 5.93 (1H, td, 
J = 5.7 Hz, 11.3 Hz), 6.24 (1H, d, J = 11.8 Hz), 6.89 (1H, d, J = 7.4 Hz), 
7.00-7.18 (8H, m), 7.42 (2H, dd, J = 5. 4 Hz, 8.6 Hz); IR (KBr) 3291, 1638, 
1534, 1512, 1225, 1038, 826 cm" 1 ; Anal. Calcd for (yyPNOj : C, 78.75; H, 7.05; 

25 N, 3.06. Found: C, 78.66; H, 6.98; N, 3.06. 
mi&M 15 6 

N- ( (IRS, 2 S R) -2- (4-7;l'tB7s=;l') -1- ( (3-7 >VJrxi- 4- 
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1) 3-7/^0-4- (hy7;^o^f^) SISK (10. 5g, 50. 7 
^ ©Tf7t FC77^ (3 0ml) itlrf7yiM7 f7t K0 7 7 
y»» (63ml, 635!) *Jq?fCM-e 8 mmfflft Lit. KlSttfc 1 % 

(10 0ml) (3 0 0m l X 2) T'ttttl Ut„ tttti^ 

J*^#7A^o^h^97w- OIHfc^A') Tit$!U 3-7/M-n-4- (h 
U7/^a^f^) ^y^T/l'n^ (10. 3g, 9 0%MS, 9 4%) 
7t„ 

r H-NMR (CDC1 3 ) 6 : 1. 91 (1H, t, J = 5. 4 Hz), 4. 78 (2H, d, J = 5. 4 Hz), 7. 16-7. 30 
10 (2H, m), 7.59 (1H, t, J = 7.6 Hz). 

2) 3-7^^-a-4- (hV 7A'$rv*?'A') (lOg, 5 
2 $ U *;l^) O^PO *A-3> ( 2 0 m 1 ) Wft~WtC3-Jr-)\> (18. 5ml, 2 

;^7A^?h^'77^. (^3-1^ : @^^5vv=4 : 1) T?i|»«U 3-7 
15 ( h !1 p{ 9vv) ^yiM';? p J) F ( 9 . 5 2 g , 8 7 %) &# 

IRvmax^cm' 1 : 1634, 1589, 1512, 1435. 

Hl-NMR (CDC1 3 ) 8 : 4.58 (2H, s), 7.20-7,32 (2H, ra)., 7.60 (l.H, t, J = 7. 6 Hz),. 

3) 3- (4-7/^P7s^) -3-t^y7 5 nt'tyixf/V (8. 9g, 4 
20 2. 3$U^V) ©1, (50m 1) JWKlC**flS^ h JJ ? 

A (6 0%)fttt, 1. 6 9g, 4 2. 3$U*/W) Bi*TJnx:> ifits O^MI 
#Lfc„ RJSSR©«f»fc3-:7/l';*-u-4- (h^/i'iP^f/l') ^V^7*p5 K 
(9. Og, 4 2. 3$ P*^)- ©1, (5 0ml)» 

?&T U KJS««rMt» 3 ftfflftft Lfc„ (20 0ml) ©4»K&£\ 

25 |^xf/K2 0 Om 1 X 2)TttWL^ttWtt**fe±lJ«<S»>*»*T?5fe^U 

^77-f- t^tJ-^i : l-h/i^^) t«U v 5 ^ y7*o tT/u 

x-f^-^f^bS|iii4t 3- (4-7^t»7x=/V) -2- ( (3-7 
jU*u-4- (h])7^u^^/U) 7i=^) -3-^y7*PWyix 
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(1 0. 8 g, 6 6%) £#fc 0 
mp 56-57*0 

IRvmax^cnf 1 : 1738, 1688, 1630, 1599, 1508. 
Anal. Calcd for C 19 H 1B 0 3 F 5 : C, 59.07; H, 3.91 
5 Found: C, 59.10; H, 3.68. 

l H-NMR (CDC1 S ) 6 : 1.13 (3H, t, J = 7. 2 Hz), 3.37 (2H, d, J = 7. 2 Hz), 4.12 
(2H, q, J =7.2 Hz), 4.57 (1H, t, J = 7.2 Hz), 7.02-7.20 (4H, m), 7.50 (1H, 
t, J = 8.0 Hz), 7.96-8.10 (2H, m). 
. 4) jfrfbiEtt (7. 0 6g, 5 1. 8 5!)^^) ©*?xf^x-f^/ (10 0m 

io i) *mK.*mfc*9m-bv v& o. 9 2 gl 103. 5^^) &mz.x 

&UX3 0ft®.ftVtc o *J&»«:5*U 5^3- (4-7^n7s^) -2- 

tf^-^^/V- (1.0 g, 2.5. 9^^*/^) ©5*c^yUc£*-^A' (5 0m l.) ^ 

15 U 5€^7K (2 OOml) ^S^^ (3 0 0m 1 X 2) -eftjffl L7c 0 

$M & V 1 !) # ^* 7^P?f^77^- (fBfcac^yi/) -eflHH U ( 2 R S , 
3RS) -3- (4-77^P7ct=/l/) r 2- ( (3-7^p-4- (V!l7;Vtn^ 
fyl/) :7;r=/V0 pt^/l') -3-fc KB^n k'tyixf;Kl 0. 0 g, 9 9%) 
20 . **Sfe«^i:UT#fc 0 

IRvmax^cnf 1 : 1715, 1632, 1607, 1584. 
Anal. Calcd for C l9 H 1T 0 3 F 6 : C, 58.77; H, 4.41 
Found: C, 58.54; H, 4.51. 

l H-NMR (CDCl,) 5 : 0.95 (3H, t, J = 7.2 Hz), 2.86-3.10 (4H, m), 3.91 (2H, q, 
25 J= 7.2 Hz), 4.98-5.06 (1H, m), 6.90-7.10 (4H, m), 7.30-7.50 (3H, m). 

5) (2RS, 3RS) -3- -2- ( (3-y/U^rn-4- 

( f> V yjvis-n * 5Vv) 7i=^) * f-ju) - 3 - 1 Kp^7"p fc^^x^/u ( 9 . 
9g, 2 5. 5 0^) ©^^/-/V(4 0ml) 2^^^^ b V 

t&fcmw (25. 5mi, si. o $ ]) *m *toz.x&m.xm&m.nLti a 
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i&m* i s«*i tit®, mm^^ ( 2 0 0 m 1 x 2 ) -c»w tfc D $ 

^W^^^^-^f-^fcSi^ii^^t (2 R S, 3RS) -3- (4-7 
/ktP7x=/v) -2- ( (3-7/M-P-4- (bP7;^P^f/l') 7^n/V) 
5 f/u) -8-kKuWnW5#(8. 3g, 9 0%)£#fc o 
rap 74-75<C 

IRvmax^cm" 1 : 1713, 1632, 1607, 1586, 1512, 1435. 

l H-NMR (CDC1 3 ) 5 : 2.80-3. 16 (3H, m), 5.09 (1H, d, J = 4.2 Hz), 6.88-7. 12 (4H, 
m), 7.30-7.52 (3H, m). 

10 6) (2RS, 3RS) -3- (4-7^071=^) -2- ( (3-7/Vtn-4- 
(hV7fr*v*?-M y^-M fif-fr) -3-tKn^oWVi (7. 0 
g, 19. 4 5!)^) Orf7kFo77y (18 0ml) i??!^ 
^JfciJ/VT^K (4. 6ml, 2 1. 4 5. V b h ]) xf;V7 5 V (4. 1 

ml, 29. 25!)^) £r*P;t, 6«fB8JU*Ufi«EUfc. RJ5&«&jgd&«L * (.2 

15 0 0ml) ZMZ-XtiffiL^ffr ( 2 0 0 m 1 X 2 ) "Cttffl bfc„ ttW^S: 1 

. ^gfe^^^-^f-^bTO^^-arT (4RS, 5SR) -5- (4-7 
;^P7i^) -4- ( (3-377M-D-4- (MJ7/^P^^) 7rc^7V-) ^ 
20 ?VV) - 1 , 3 -tf-^MJ-V !1 W- 2-*> ( 5 . 2 6 g , 7 6%) &#fc„ 
mp 122-123t 

IRvmax^cm -1 : 1759, 1632, 1611, 1586, 1514, 1435. 
Anal. Calcd for C^O/gN: C, 57.15; H, 3.39; N, 3.92 
Found: C, 57. 18; H, 3.39; N, 3.75. 
25 'H-NMR (CDCQS: 2.35 (2H, d, J = 7. 4 Hz), 4.22-4.36 (1H, m), 5.44 (1H, s), 
5.80 (1H, d, J = 7.8 Hz), 6.80-6.96 (2H, m), 7.04-7.20 (2H, m), 7.22-7.42 
(2H, m), 7. 46-8. 00. (1H, m). 

7) (4RS, 5SR) -5- (4-7/^D7x^) -4- ( (3-7/M"a-4- 

{y^y>virxx^^)v) y^-iv) fT-Ad-i, 3-^f-yy ^-2-^-^ (4. 
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og, 11. 2$y*^) <D^*j—fr (7 omi) mm^sm^mti-hv $ 

AtKW ( 7 . 0ml, 565!) &JH*. N 6 ftflffltflggBft Lfc 0 KJ&f&&^ 

7X (3 0 Om 1 ) TJ»«U (3 0 Om 1 X 2) T*ttWtfc 0 

5 ^^^-^i?-V^bS^^-&T, (IRS, 2 S R) -2-T^y-l- 
(4-7^tn7i=^) -3- (3-7>M-n-4- (Ml 7 JVJru tffr) 7x.~jU) 
-l-yc/VwV (3. 2 1 g, 8 7%) fc#fc. 
mp 86-87°C 

IRvmax^cm' 1 : 1630, 1590, 1508, 1433, 1331. 
10 Anal. Calcd for C 16 H u F 6 N0: C, 58.01; H, 4.26; N, 4.23 
Found: C, 58.02; H, 4.29; N, 4.00. 

l H-NMR (CDC1 3 ) 8: 2.44 (1H, dd, J = 13.6, 10.2 Hz), 2.87 (1H, dd, J = 13.6, 
2.6 Hz), 3.22-3.36 (1H, m), 4.64 (1H, d, J = 5. 2 Hz),. 6. 96-7. 16 (4H, m), 
7.30-7. 42 (2H, m), 7.44-7.58 (1H, m). 
15 8) (IRS, 2SR) -2-757-1- (4-7;VtP7i-7l/) -3- (3-7;V 

( H V y)VHrxi^ f-;v) y -i-7o/V-^ (4 0 0mg,. l. 

2 1511^) O7th-M)A'-(3 0inl) S»fc4-7A'*ot7?>V*> 
tfym. (230mg, 1.. 2 1 5 V^JU) %>£tfl-^T^-3- (3-^7W5 
J -fxi fcVW) *A>tfi?4 $ K • (347mg, 1. 815U &£Xfil 

20 -kKB^-lH-^V/MJ7/-A' (18 5mg, 1. 2 1 5 V fcflPx. 
tlitM tfc 0 SUSW** ( 1 0 0 m 1 ) -e*R U RBkEfvV .(100 
m 1 X 2) -caw bfc. ttm^Sr 1 1 SJ£*SMfrJ- h V !7 AtK^, & 

Rif/l' ^f-^&S^flr$*T,^b^(5 2 5mg, 8 6%) fefcfc. 

25 mp 212-2131C 

IRvmax^cm- 1 : 1640, 1626, 1599, 1514, 1435, 1325. 

Anal. Calcd for Cj^FeNOj • 0. IHjjO: C, 64.19; H, 3.83; N, 2.77 

Found: C, 63.97; H, 3.83; N, 2.52. 

^-NMR (CDCl a )6: 2.82-3.16 (3H, m), 4.70-4.90 (1H, m), 5.12 (1H, d, J = 3. 6 

259 



WO 02/059077 



PCT/JP02/00532 



Hz), 6.05 (1H, d, J = 8.8 Hz), 7.00-7.30 (6H, m), 7.40-7.62 (5H, m), 7.72 
(1H, d, J = 8.0 Hz), 8.11 (1H, d, J = 7. 8 Hz). 
mtm 15 7 

N- ( (IRS, 2SR) -2- (4-7;VtP7i=/H -1" ( (3-7/U*P-4- 

(IRS, 2SR) -2-75/-1- (4-7^tn7i^) -3- (3-7/Vto 
-4- (h^^P^f/W) 7i^) -1-^P/V^ (400mg, 1. 21 
y*/V) Ofttfcx.fvl' (2 0ml) »3-7!^7p fc?*=/l^ P J) K (2 
10 6 9m 1 , 1 . 8 1 5 ]) *A0 *5 .fctHSJnSW* (20ml) fcJPfcT^a&Tfifc^ 
»#Lfc„ (10 0ml) U ft&x^/U (1 0 Om 1 X 2) T? 

LfCo »e«J*SI*K*f-^-^*1^^fc#*S***^*iB^* (4 8 6mg,. 
8 7%) £#fc D 
15 mp 126-127°C 

IRvmax^cm" 1 : 1632, 1510, 1435, 1325. 

Anal. Calcd for' CaH£PJ«V C, 64.79; H, 4.78; N, 3.02 

Found: c, 64.61; H, 4.77; N, 2.80. 

l H-NMR (CDClj) 8 : 2. 32-2. 44 (2H, m) , 2. 58-2. 80 (2H, m) , 2. 88 (2H, t, J = 7. 4 
20 Hz), 3.00 (1H, d, J = 4.2 Hz), 4.26-4.42 (1H, m), 4.76-4.84 (1H, m), 5.38 
(1H, d, J =8.4 Hz), 6.78-6.90 (2H, m), 7.00-7.50 (10H, m). 

mmm 1 5 8 

. 4-7;^P-N-((lRS, 2SR)-2-(4-7^tn7x-/V)-2-tKo^f 
^-1- ( (4- (7a-/^V) y^z^/U) x-^-lV) -l-fy^\y^iJ 

• 25 frtf*? 5 K 

1) 4- & x.-fV***/) (10. 4g, 4 8. 7 5!)^) <D*r h 

7tKP77^(3 OmDttrf^lMf F7t Kp77^(6 3ml, 

. 6 3 ? y */u) zmMx-toz., m&ffiw t7t 0 eu&buz 1 n*«**i^.^ ^ >^ u 

BWfcat^ ( 1 O 0 m 1 X 2) T-ttffl LfCo tttU^^TK. £&fn&^TiiifcSfc# U 
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fyyj- (Sm^M -ffWMU ^**>\fctiW»*atfT. (4- (7^1 = 

7*^^) *9J—fr (8. 5 1g, 8 7%) £#fc 0 

mp 48-49°C 

5 IRvmax^cm" 1 : 1590, 1507, 1489, 1240. 

Anal. Calcd for C l3 H 12 0 2 : C, 77.98; H, 6.04 
Found: C, 77.94; H, 5.74. 

'H-NMR (CDC1 3 ) 5 : 1.67 (1H, brs), 4.67 (2H, d, J = 4. 0 Hz), 6.96-7.18 (511, 
ra), 7.22-7.40 (4H, m). 
10 2) (4- (7s=;^^) 71=^) tfiS—A' (8g, 4 0. 0 5!)^) 
^od^/VA (2 0ml) WSN&XICfrit-fi' (3 6ml, 5 0 0?!)^) £ 

7 7^- (g^goi^/V) -CiMftSlU I" (^O^f^) -4- (7cc=/k^-^r^) 

-s^^ (8. lg, 9 3%) Sr#fc„ 
16 IRvmax^cm- 1 : 1590, 1507, 1489, 1240. 

l H-NMR (CDC1 3 ) 8 : 3.93 (1H, brs), 4.57 (2H, s), 6.80-7. 40 (9H, m). 
3) 3- (4-7/l'iB7x=;l') -Z-jc*y?v\£jrl/^?cf-jX< (6. 49g, 
30. 95;y*;V) <D1, 2-^^h^V=^^ (50ml) «K**ft7: h V 
#A (6 0%Mrtt, l.-2 3g, 3 0. 9 mT»tSiT3 0^ 

20 fRJt L£„ fcJ&m<D ifla-(^np^ fyl,) -4-(7i ^/l^ ^i? > ( 8 . 
1 g , 3 7. 0 $ P O 1 , • 2-£M h^r^i? ^ (50ml) $BK$rj8TU 

KJt^**IM?R8&ILfc. SJS^^Tk (200ml) ©cf>£&£\ ( 2 

oomi x 2) T-ttWtfco ttW^Tk^i^fn^TkTWU «*«SK^ 
* 5/ >7 A-e<6«Mfei«E«* t/Co Rf?*fcf y * ^* 7A^?^77^ 
26 (h^=>:^^-y-y=l : 1 - h;W=>) -CflftHU 3- (4-7;^o7x^V) 
-3-* :3 ry-2- ( (4- (7^=;v^-dri/) ^^) ~?u tr^Roc^ 

;v ( 7 . 7 6 g , crude, 64%) £#fc 0 

l H-NMR (CDCI3) 5 : 1.14 (3H, t, J = 7.4 Hz), 3.30 (2H, d, J = 7.6 Hz), 4.12 
(2H, q, J = 7. 4 Hz), 4.56 (1H, t, J = 7. 6 Hz), 6.80-7.40 (11H, ra), 7.90-8.08 
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(2H, m). 

4) &fc3E& (5. 3 9 g, 3 9. 6 5 JJ*A0 Tfr (1 0 0m 

i) 8*taMifl:#**^hy *-M3. oo g> 7 9. 1 5 jj &iu;iTg 

iftT?3 0#«#Lfc. **Mb*4*U 6«fc3- (4-7^P7*^) -3- 
5 *«3(fy-2-((4-(7ai=A'^-'¥S/) 7*=//) 7ntfty|^(7. 
76g, 19. 8 5 P ©ifcc^/ua^-y/i/ (50ml) fflftfito%X&MX 
3 0»ft. *#Tn SJtSjRti^^RSrJnx-C^^^U (2 0 

Om l) 3rJDx.> |^gfei^/V (3 0 0ml X 2) X'WiMLtz 0 Ztm 

10 ^7A^nvF^77^- C^+f-^ : Bttfe*^ 8 " 4 : 1-1 : 1) 

U (2RS, '3 R S ) -3- (4-7^0 7i=/V) -3-fc Kn*S/*-2- ( (4- 

^f/U) 70^yKxf;U (6. .6 6 g , 8 5%) 

IRvmax^cnf 1 : 1726, 1590, 1507, 1489. 
15 'H-NMR (CDClj) 8 : 0. 97 (3H, t, J = 7.0 Hz), 2.90-3.00 (4H, m), 3.91 (2H, q, 
J = 7.0 Hz), 5.00 (1H, brs), 6:82-7.20 (9H, m), 7.24-7.42 (4H, m). 

5) (2RS, 3RS) -3- (4-7;U*n7x-;H -3-t ( (4 
- (7 x.^;vjr*i/) y*~M. *?-;\<>) 7p^MI^ (6.. 6g, 16. 
7 5 V <D/?y—/\s (30ml) 2ftjE*MWfc^ h V ( i 

20 6. 7ml, 3 3. 4 5!)^) Sr*P^TMtfll«!t^Ufc. &«£l$£:& 
$TC«4£ Lfc&x gJSfcnfvi/ (2 0 Om 1 x 2). Ttttt}Lfc 0 Jfcfctl^SrTk&.fctf 

*^7^o^b^77^ (^Mhy:BtSfc t ?v»'=l : D (2 
RS, 3RS) -3- (4-7/V^-u7 3i-/W) -3-t ( (4- (7*- 

25 >v**iy) 7nt^yi (5. 8g, 9 5%) £#fc 0 

IRvmax^cm" 1 : 1713, 1590. 
Anal. Calcd for C^FO^ C, 72.12; H, 5.23 
Found: C, 72.20; H, 5.23. 

l H-NMR (CDC1 3 ) 5: 2.90-3.08 (3H, m), 3.92 (1H, s), 5.05 (1H, d, J = 4. 4 Hz), 
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6.80-7.20 (9H, m), 7.30-7.44 (4H, m). 

6) (2 R S , 3RS) -3- (4-7;^o7x^) -3-t Fn *V-2- ( (4 
- (7x=y^^rv') 7s=;l/) tf-As) yvt°*>m (5. 5g, 15. 0^!i 
^;V) Orh7tKB77^ (15 0ml) ^t, i?7 ^—/UftXTfr V /UTi? K 

5 (3. 56ml, 16. 5$!J khV ^)VT %V {Z . 15ml, 22. 

5$y*;P) 4Pf^MML7c 0 7K (2 0 0ml). ft 

nTLXffl&^JV (2 0 Om 1 X 2) T^W Lfc 0 ttW^ft &fdSW 

io i) ^nmu mm^^-^-y-^xvfti&ihz^x, (4rs, 5sr)-5- 

(4-7/^P7x=^) -4- ( (4- (t7:n^jU^i/) 7 x.=^fV) -1, 
3-tWP^-2-ty (3. 74 g, 6 9%) ftfffc, 
mp 144-145t 

IRvmax^cm" 1 : 1755, 1590, 1505. 
15 'H-NMR (CDC1 3 ) 5 : 2.16-2.30 (2H, m), 4.16-4.30 (1H, m), 5.14 (1H, s), 5.79 
.(1H, d, J = 8.0 Hz), 6.80-7.42 (13H, m). 

7) (4RS, 5SR) -5- (4-7;l/to7x=/l/) -4- ( (4- {7 3l=.jV* 
7*.~jV) ytf-M -I, 2-&y (2. 5g, 6. 88 

$ y^) <D^?J-JV (2 0ml) «K8&£*®Kb^h ^ !7A»$ (4. 
20 3 0ml, 3 4. 4^11^/1-) &JP;L 6^1Jn^it^Lfc 0 RJE&^fta^. tK 
(1 0 Oml) "CftfcU ftifct^Vl' (1 0 Oml X 2) T'ttWLit, $jlUWL%& 

^^Klf^UMTkfe^^v'^AT-W^IE^iL, (IRS, 2SR) 

-2-T=:y-l- (4-7/U$-V7 3i~;U) -3- (4- (7^=7^^^) 7o:-7W) 

-l-Zo^V^V (2. 2g, 9 5%) &#fc„ 
25 IRvrnax KBr cra" 1 : 1590, 1507, 1489, 1238. 

'H-NMR (CDC1,) 5: 2.00-2.40 (2H, m), 3.93 (1H, s), 5.11 (1H, d, J = 7. 4 Hz), 

6.80-7.40 (13H, m). 

8) (IRS, 2SR) -2-757-1- (4-7/VtP7x^V) -3- (4- (7 
^-/U**^) 7x^) -1-7D/V-/V (3 5 3mg, 1. 0 5?!)^) <D 
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r±h=^hV^ (2 0mi) ffifcfcA-y^frai-^jnsyjj/vtfyWt (200m 

g, 1. 055!)^) (3-v ? ^^/W7'5y7 P PtVu) *jiV 

tf*M§ K'&ffett (3 0 2mg, 1. 5 8 5; Il^A-) fcit/l-fc Fa^-IH 
-^y/hFT/^ (I6 1mg, 1. 0 5$y*A0 fc5tajiTSfi-Cil*ft«*l i 
5 Lfco MS:* (100ml) t?**5U BSk^V ( 1 0 Om 1 X 2) T'ttffi 

D-7h^77^ (^1h^:g^^/V=4 : 1-1 : 1) T«U RR*^ 

*Wls£* (16 6mg, 3 1%) £r#fc 0 

10 rap 104-105°C 

IRvraax^cm" 1 : 1644, 1626, 1601, 1590, 1507, 1489. . 

l H-NMR (CDC1 3 ) 5 : 2.75 (1H, dd, J = 14.4, 11.0 Hz), 3.06 (1H, dd, J =14.4, 
4.0 Hz), 3.64-3.70 (1H, m), 4.70-4.88 (1H, m), 5.04-5.12 (1H, m), 5.90 (1H, 
d, J = 8. 4 Hz)', 6.90-7.60 (17H, ra), 7.78-7.86 (1H, ra), 8.09 (1H, d, J = 7. 8 
15 Hz). 

N-(1RS, 2SR) - (2-'(4-7^to7i^) -2-t Kndfi/-1- ( (4 
- 7*~;u) t=f-/v) ^;v) -3-7 ^=./uy°u^yT^ K 

(IRS, 2SR) -2-T5/-1- (4-7/^P7i=;H -3- (4- (7i = 
20 Asttis) y^~M -\--fn^/—)V (5 5 0mg, 1. 6 3 5 ]) =^;V) <Dffi& 
xf;V (20ml) »3-7i=;k7'ot 4 t^V^B!) F (3 60ml, 2. 4 
• 5^^) fci^ISlIfiC (2 0ml) %M?LXmM.X°nr&W.n\,tc 0 

SttK (10 0ml) *C*3RU mm^^ (1 0 Om 1 X 2) XtttU Lfc D tttttfc 

25 !l*W?A^Bvh^?7-f- (^dr-ff V : g^^/W= 4 : 1-1 : 1) X* 
M*U B^»*^-^*f-^6>?9*IA**"C«j8flj^1* (1 5 2m g, 2 0%) 

mp 108-110°C 

IRvraax^cm' 1 : 1644, 1605, 1507, 1489. 
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Mi-NMR (CDC1 3 ) 6 : 2.24-2.40 (2H, m), 2.40-3.00 (5H, ra), 4.30-4.44 (1H, in), 
4.76-4.84 (1H, m), 5.69 (1H, d, J = 8.0 Hz), 6.80-7.36 (18H, m). 

mmm 1 6 o 

A-yjV^ru-n- ( (IRS, 2SR) -2- (4-7;^c7x-;V) -2-fc Rn^ 
6 ( (3- (7s^t^'» ~7^~)V) }*?)V) ^)V) -1-7"? f 

1) (3- (7 ^-jVtti/) y^-fr) (lOg, 49. 45P* 
;V) (D? o n Jjs/WA (2 0ml) ^Id&'ffc^^/I' (36ml, 5 0 0 5 D *lV) 

10 ^77^ (mSt^M X-mmU 1- (^nn^fvl') -3- 

^<Vify(lO. 7g, 9 8%) &#fc 0 

IRvmax^cm -1 : 1584, 1487, 1445. 
• . ^-NMR (CDC1») 5. : 4.53 (2H, s), 6.80-7.40 (9H, m). 

2) : 3- (4-7;^B7x-;V) -3-t^y7'Pt°t^f^ (7.. 2g, 3 
15 4. 3§9*^)©1, 2-v^ hdri/a:^^ (5 Om 1 ) Wm^mfoj-hV !7 

(6 0%iffl{4, 1. 3 7g, 3 4. 3 5!)^) fc^T^, MT*3 0#tt 
#Lfc 0 K^^t^l- (?vv/^/U) -3- (7^=/^3r^) -O-tfV (9. 
Og, 4 1. 6$S*;H©1, 2-^ f^i/x^y (5 0ml) WlrlTU 
S^^^M)i^bfc 0 K«&7.K (200ml) <D$\Z$L%\ iHBct^vU (2 
20 0 0 m 1 X 2 ) T'ttW Lfc 0 ^WM^7K*5<ttJ«^^ii7KT-^U, feM^^ 

(h/ujO:^drf-^=i : l-h/Poi^) TitSJU 3- (4-7^n7s=^) 
-3-^y-2- ( (3- {? 3.=-;u***y) 7i=;v) ^fvW 7aWy|if 
^ (10. 2 g , crude, 76%) 
25 L H-NMR (CDC1 3 ) 5 : 1.12 (3H, t, J = 7. 0 Hz), 3.29 (2H, d, J = 7. 2 Hz), 4.09 
(2H, q, J =7.0 Hz), 4.55 (1H, t, J =7. 2 Hz), 6.70-7.40 (11H, m), 7.90-8.04 
(2H, m). 

3) ffi\tt& (7. 0 8g, 5 1. 9 5!)^) ©v i xf/^7/l' (10 0m 

1) miKim{k*t?mi-Yi) o. 9 3 g , 103. 9* y*^) 
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OdBWUfc. ^»*jSr**U 5»3- (4-7^U7s^) -3- 
( (3- (7i=^i/) /PWy|if^ (1 

0. 2g, 26. 0 5. V ^cM (Dv'xf/l/x-r/U (50ml) UW.^MX-X^M. 
T?3 0£«#Lfc. 7K^T, R^fclffiJ&fiift&tax.-t^^U Ht-* (2 
5 0 0ml) £3JPx., IBfctfVl' (3 0 Om 1 X 2) T»8lffiLfc. »W»Sr**J ±V 

UfjVXy&twyyyyj- mm^TM -C»«U (2RS, 3RS) - 
3- (4-7;Vto7i=/H -3-t ( (3- (7x=A/**V) 7s 

-/v) ^fvlO :/n K°*>m^?-fr (5. 2 6g, 5 1%) LT# 
10 fc. 

IRvmax^cm" 1 : 1728, 1715, 1582, 1487. 

1 H— NMR (CDC1 3 ) 8 : 0.96 (3H, t, J = 7. 2 Hz), 2.82-3.04 (4H, m), 3.89 (2H, q, 
J = 7.2 Hz), 5.00 (1H, brs), 6.78-7.40 (13H, m). 
. 4) (2RS, 3RS) -3- (4-7;^o7x-^) -3-t Ko^-2- ( (3 
15 - (7ssyl^^) yzc-]U) J-J-JV) 7°U\?*^m^^ (5. 2 6 g, 13. 

3 5 <d* ?;-;K4 Oml) ffl&tc^ 2 ajUbWMs*- h y * AtK^K ( 1 

3. 4ml, 2 6.- 8$y^;u) *to*.X&M.V&ftflft Lfc 0 £0&%«r 1 jjft^tt 
JftTBH4£ Lfclftx BB&*?7U (2 0 Om 1 x 2) T-ttttSLfco ttffi^^r**3«fct>* 

20 *W7A^.OTh^77^- {^^y '.mk^^=l : 1) tSMTJIb (2 
RS, 3RS) -3- {A-y JVHrxiy -3-fcKn^>2- ( (3- (7i = 
;^=3riX) 7x=^) y^vu) -fnXHr-^k (2. 3lg, 4 7%) 
IRvmax^cm" 1 : 1713, 1584, 1510, 1487. 

'H-NMR (CDCI3) 6 : 2. 84-3. 06 (4H, m), 5. 04 (1H, d, J = 4. 4 Hz) , 6. 76-7. 40 (13H, 
25 ra). 

5) (2RS, 3RS) -3- (4-7;^n7x-;U) -3-t Kp^>-2- ( (3 
- (y^/M-d^y) 7i^) *<5-)\A 7"ui?*y® (2. 2g, 6. OOO 
*>V) Ofh7tFo77V(60ml) tgttfc, i?7s jfc D /W7 s? K ( 1 . 

42ml, 6. 605!) *;V) t Y V xtf-fiT 5^(1. 26ml, 9. 005]) 
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&An;i> 4B*IB*nJ(!BKISLfc. HSmititftfa tK (2 0 0ml) fcJUxT 

f&x.*?A, (2 0 Om 1 X 2) TJifflLfe. ttffiS* l«SE£lk ttftUMC & 

yttfjVDy&Vxi-vWyy a— (-^f-y : R^^/W= 4 : 1-1 : 1) 7? 
5 SHRU (4 R S, 5SR) -5- (4-7/^0 7*=^) -4- ( (3- (7s=/V 

tti/) y^flA a-a-^-uvy (1. 6 9 g , 77%) 

IRvmax^cnf 1 : 1759, 1608, 1584. 

'H-NMR (CDC1 3 )6: 2.10-2.32 (2H, m), 4.16-4.30 (1H, m), 5.13 (1H, s), 5.77 
10 (1H, d, J = 7.8 Hz), 6.60-7.40 (13H, m). 

6) (4 R S, 5SR) -5- (4-7^tn7x-;V) -A- ( (3- (7x.=.Atfr 
*vO ^s^/W) ^TWO -1, -Jy-2~^y (8 7 7mg, 2. 4 
1 5 O^Z Ojnl)«JBffc8SfeiWftfl5i-MI !7«Mc*&»t(l. 

5 1ml, 12. 1 ?rJnx., 6^ffflMiS^tfc 0 W^^iiiv 7fc 

16 (1 0 Om 1 ) -Cfl^RU ■HI^A' (1 O Om 1 X 2) TfiWLfc. ttlHfKSrl& 

|BAifi*^^U*7Ktt^^^!7^^<feJftSI»Ee*U (IRS, 2 SR) 

-2-T5/-1- (4-7^tB7x=.;V) -3- (3- (71=/^^^) 
. -l-^P/^y-/W (8 3. lmg, 100%) Sr#fc. 

IRvmax^cnf 1 : 1582, 1507, 1487, 1445. 
20 MHWR (CDC1 3 )5: 2.31 (1H, dd, J= 13.6, 10.2 Hz), 2.75 (1H, dd, J= 13.6, 

3.0 Hz), 3.18-3.36 (1H, m), 4.65 (1H, d, J =4.6 Hz), 6.78-7.40 (13H, m). 

7) (IRS, 2 SR) -2-TK/-1- (4-°7/l'*V7 -3- (3- (7 
ss^M-apS") y^~/U) -l-yu/^Z—jU (3 0 0mg, 0. 8 <D 
T~tb~bV/l> (2 0ml) 1&%ttC4-7A'*vi~7f W*As&lS& (16 9m 

25 g, 0. 8 9 5 V*rM &£X* (3-^f^75/7'B^) Xfr 

t^M% K-Slfett (256mg, 1. 3 3 5 !)*A-) SWl-t Kp^V-IH 
-^.yy* h V T S /~A> ( 1 3 6 m g , 0. 895!) */V) %Jqx.TMtf»«»*f 
Ufco KS^tK (1 0 Oml) t?#iRU BWfe^^ (1 0 Om 1 X2) T'ttW 

b7t D t^mas* i aa^s^ im&*.mti- v v * m&&&'em& 
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nvF^77^- (^drf-y :SHt3:^=4 : 1-1 : 1) "CflHKU Bfclfe^ 
feSife* *4T, ( 1 4 8 m g , 3 3%) &#fc. 

mp 120-121^ 
6 IRvmax^cra' 1 : 1642, 1626, 1601, 1584. 

Anal. Calcd for CyyyW,: C, 75.43; H, 4.95; N, 2.75 
Found: C, 75.33; H, 5.05; N, 2.54. 

'H-NMR (CDC1,) 8 : 2.73 (IH, dd, J = 14.4, 10.6 Hz), 3.02 (1H, dd, J = 14.4, 
4.0 Hz), 3.60-3.64 (1H, m), 4.66-4.82 (1H, m), 5.04-5.12 (1H, m), 5,87 (1H, 
10 d, J = 8. 4 Hz), 6.80-7.36 (13H, m), 7.38-7.62 (4H, m), 7.81 (1H, d, J = 8. 0 
Hz), 8.09 (1H, d,' J = 7.8 Hz). 
. mWi 16 1 

N- (IRS, 2SR) -.(2- (4-7;Vi-n7a=;U) -2-fc K»4v-1- ( (3 

15 (IRS, 2SR) -2-rU-l- (4-7/^n7x^V) - 3- (3- (7x- 
j\>***/) 7i-/V) -l-7"n/NV^(5 5 0mg, 1. 6 35!)*/H 0gft& 
csu^/U (20ml) ^Si:3-7i=/l'7 , Dft-^n!) K (3 60ml, 2. 4 
5$y^) fcJcfctfg&fqfitf* (20ml) ^U^TMTt^m#Ufc 0 
£7k (10 0ml) T*#RU SMfe^f-A' (10 0ml X 2) Xffcffl Lfc„ ttffl?^ 

UM/^7^nvb^77^ : ftSfcxfvV^ 4 : 1-1 : 1) X' 

tHHU fflk^7A'-^**>frb¥i&&ZltX&M1k&tll (4 2 2m g, 5 5%) 

mp 91-93°C 

25 IRvmax^cnf 1 : 1645, 1584, 1510, 1487, 1447. 

l H-NMR (CDC1 3 ) b '• 2. 22-2. 90 (6H, m), 4.22-4.42 (1H, m), 4.81 (1H, s), 5.30 
(1H, d, J = 8.2 Hz), 6.62-7.40 (18H, ra). 

%mm 162 

1, l-V tf-JV^/V (IRS, 2SR) -2- (4-7;^a7x-;V) -2-fc K 
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n^i/-l- ( (5- (YVy A/Urn tV-fr) -2-77-M p**7U) ^f-;V%A"* 

1 ) h V y/UXvYt hRsRcnTvi/ (7 5 g , 40 75!) <D 1 , 2-^ 

h*i/^*y (200ml) mm\cfcmfci-hV'}& (eo%mm, h. 3 g , 

5 4 0 7 t/V) ^yJC^T^P X, mUX* 3 0 jffltW Ltc a ^ao7t 
h^(43. 3g, 469 5; U ^/l^) (01, h^ac^ (50ml) & 

iR&HTU *e>^3^fk^y i>A (8 0 0mg, 4. 8 5P^v) *Jp*. N 
^WMit^t7c: 0 KJ&fcfc* (5 00ml) ©4»|C&tr ^ni^/Vrc-x/U 
(5 0 Om 1 X 2) t*WLfc. ttffi^^7K*J<fctJ { iafP^^7kT^U 
10 -7^^!>A-C*aj|«»EE§*L/t. a®te&«BETlSKeb N 4-*-*y-2- (2, 
2, 2-H)7^*aW^) tWlifA' (4 0. 5g, 4 1%) %%tc 0 
IRvmax^cnf 1 : 1742, 1723. 

X H-NMR (CDCl,) 6 : 1.28 (3H, t, J = 7. 0 Hz), 2.22 (3H, s), 3.26 (2H, d, J = 
7.0 Hz), 4.10-4.50 (3H, m). 
15 bp 110-1251C/0. lromHg 

2) 4-^-#y-2-(2, 2, 2 - h!) 7;wt H7tf Sfiif ^ ( 4 0 g , 
16 7 5 JJ*/U) <D Y/V^-y (2 5 0ml) SSjRKpr h/Ua:^^*^ (3 g, 

16? v^)^m^^-y^^-^mmx^m^^^mwKmmmLft a 

20 ^JU=10 : 1) T«l5-^f/W2- (M)7/^D^f^) -3-77^ 
-MSi'ttacfvl' (2 5. 8g, 7 0%) 
' IRvmax^cm" 1 : 1732, 1574. 
X H-NMR (CDCg S : 1.35 (3H, t, J = 7.4 Hz), 2.35 (3H, s), 4.32 (2H, q, J = 
7.4 Hz), 4.62 (1H, s). 
25 3) 5-^f^-2- (M)7;WtP/f^) -3-77^MVixf;U (2 5 
g, 1 1 3 5P*;H (Dx-PS-As (200ml) #K£ 2 ffl&mtof- h V V A 
(6 1. 9ml, 123. 8 $ !> */U) &JP;t s 4 5^WAnfaW6Lfc 0 E 
7K (1 5 0ml) TMfrfcU ^P6l«lpH^5tt5 

s-dfc^fcjpjfcfc. «ftfltfciisfi*5»u *t^lt5-^5 : -/w2- ay? 
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/M-P^/U) -3-77^*^5411 (2 0. 5g, 9 4%) ^T#fc a 
IRvmax^cm -1 : 1711, 1574. 
rap 118-119°C 

'H-NMR (CDC1 3 ) 8 : 2.38 (3H, s), 6.52 (1H, s). 
6 4) 5-^f^-2- (MJ7;VtP^f;V) -3-77^^ (2 0g, 1 
0 3 5!)^) O^r/yy (36ml) ttttfcWMl (I) (lg, 6. 3^y^E- 
/u-) y<f\,ftftb 2 3 ot;©*^w<*li:*fc#»£l,*< 

^n^^/W) 77^ (8. 3 4g, 5 4%) *#fc„ 
10 l H-NMR (CDC1,) 5 : 2.34 (3H, s), 6.05 (1H, d, J = 3.4 Hz), 6.60 (1H, d, J = 
2.2 Hz). 

bp SO-SS'CAeOmmHg (Lit. 81-82°C, J. Hetrocyclic Chem. , 5, 95- (1968)) 

5) 2-^fvU-S- ( hV 7;\s*nt*3-M 77^ (4 g, 26. 6 5 V *M 
(Dfuvft/UJ* (6 Om 1 ) »N-7n*^^v'W 5 K (5. 2g, 2 9, . 

15 3 5 *5«fcTjt2, 2'-7/t*^ W7^B=hy/l') (2 2 0mg, 1. 

.3 3 5 y^;u) fcjnjstfc. a&tfc&i 5#fa»3&«EU rjs**»*p«s * (2 

0 0ml) ©^ta^ ^n D *;WiWLfc 0 »W«ft**iJ:t«KWdfc*t"t? 
• JJfe^U «S*St^^S/!>A^l|Sffl^j«Ee*L, 2- (7p** 5- ( f> 

D7/U*v*^M 77V (4. 7 9g, 7 8%) &#fc„ 
20 IRvmax^cm" 1 : 1738, 1688, 1599, 1559. 

'H-NMR (CDClj) 5 : 4.46 (2H, s), 6.45 (1H, d, J = 3. 8 Hz), 6.75 (1H, d, J = 
3.8 Hz). 

6) 3- (4-7;^P7i=^) -3-t=3ry7'Pft^xf;k (5. Og, 2 
4 5^/1') <D1, 2-i^ (4 0ml) m&^fr^fcl-hV (6 

25 0 %#M4, 576mg, 24^y *M %7k%iTMz.s Mtf 1 «PW«# tfc 0 £ 
*S»©*K2- C/u^fvl/) -5- (f!)7/^n^f/l') 77> (6g, 2 6 

$y^) oi, 2-^ h^^y (50mi) «^tu RjettSrM 

Lfc. (2 0 0ml) ©>*ijctty % ffiMW*£flq*. N ffR 

(2 0 Om 1 x 2) T'ttbHLfc. ttWttS:*fcJ:Wte»^ft*T»a^U & 
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77^- (^f-^- : gj^:n5vw=4 : 1) "T?f&$SL3- (4-7;Vto7x-;V) 
-3-^y-2- ( (5- (hy7frjrv*3-M -2-7 7— M 7°P 
(4. 5g, 5 2%) £#fc 0 
5 IRvmax^cm" 1 : 1738, 1688, 1599, 1559. 

'H-NMR (CDC1 3 )6: 1.16 (3H, t, J = 7.2 Hz), 3.14-3.50 (2H, m), 4.14 (2H, q, 
J = 7.2 Hz), 4.73 (1H, t, J = 7.4 Hz), 6. 15 (1H, d, J = 4. 0 Hz), 6.60-6.66 
(1H, in), 7.08-7.30 (3H, m), 7.98-8.10 (2H, m). 

7) WicWk (3. 35g, 24. 65!J */W) ©i^c^/H—^ (70ml) 
10 «F«fc**fc# 9mi- h})9& ( 1 . 86g, 49. 15P fcJqfcTMT? 
3 OftmWLfr, >F»^6*U a«t»C3- (4-7/UtP7x^)-3-t^V 
-2- ( (5- (MJ ViVitvtfrAs) -2-7 7=^) * fvW 7n^ty|if^ 
(4. 40g, 12. 3S;]J*^) ®**nfyv:t~ r/l' (3 Om 1) «SKSrJB*.T 

Sire 2 b3«# ufco **nv RJfcKfc i Mfem&%1)\\z-X*^y? U • Efc* 

15 (10 0ml) *iWx. % Bftfca^ ( 1 0 0 m 1 X 2) T'ttffl L7t„ tttftfRS:**! 

(2RS, 3RS) -3- (4-7;l/tP7i=;V) -3-tFn^-2-.( (5- (f. 
!)7;l'tP^;l') -2-7 7=/!') ^9vk) 7aftyixf;V (3. 4 6g, 7 
20 8%) &#fc. 

IRvma X Br cm _l : 1717, 1607, 1561. 

'H-NMR (CDC1 3 ) 5 : 1.06 (3H, t, J = 7.0 Hz), 2.90-3.22 (4H, m), 4.00 (2H, q, . 
J = 7. 0 Hz), 5.00-5.08 (1H, m), 6.05 (1H, d, J = 3. 4 Hz), 6.58-6.64 (1H, 
m), 6.98-7.10 (2H, m), 7.30-7.42 (2H, m). 
25 8) (2RS, 3RS)-3- (4-7/l'tP7i-;l') -3-fc Ko3fi/-2- ( (5 
- (MJ^M-P^^) -2-77^) tf-M 7"Pt°t>txfyV (3. 3 g, 
9. 16 5!)^) ©^y^;M9. 2ml) 2ftJfcWKfttf- h V V A 

fcmmo. 2mi, is. 4^y^) %toz-xmm.x*m&nwLtc 0 
im%mmxm&t u vm^r* d o om i x 2) xmm\.tz 0 

271 



WO 02/059077 



PCT/JP02/00532 



*M VZtxx K°jV^*-TJ\<-^*-fyfrbn&§iZl£X ( 2 R S , 3RS) -3- (4 
-7;^D7i^) -3-k ( (5- ( YD / -2-77 

-jv) **f-)V) ~?u\?*vm (2. 4 3g, 8 0%) &#fc„ 
5 IRvmax^cm -1 : 1715, 1563, 1513. 
mp 86-871C 

L H-NMR (CDC1 3 ) 8 : 2.92-3.22 (3H, m), 5.13 (1H, d, J = 4. 0 Hz), 6.06 (1H, d, 
J = 3.2 Hz), 6.60-6.68 (1H, m), 7.00-7.16 (2H, m), 7.30-7.44 (2H, m). 
9) (2 R S, 3RS) -3- (4-7;VtP7i-^) -3-fc K P ^ i/- 2 - ( (5 
10 - (MJ^^apt^V) -2-77^V) T'uttl'm (2. 33g, 7. 

0 15; U^e/V) ©T h7 t Kd77^ (6 0ml) SSfjftfc, !> 
7^K (1. 6 6ml, 7. 7U!)^) r 9 a^A-T 5 S (1.. 47ml, 

1 0 . 5 5 JJ 5r*Px.. 4B#F^lliaM bfc 0 gf&iW^ 7k ( 5 O.m 1 ) 

SrAn^xs^^/V' .(1 0 om 1 x 2) T^AWUfc. ttttj$£'7k> &fn£;l£zkx?|ii 

^-BrT (4RS, 5SR) -5- (4-7;^P7i=/l') -4- ( (5- ( h V 7>V^ 
xi -2-77^) -1, 3-**-9-yWy-2-*y (1. 7 8m 

g, 7 7%) fc#fc. 
20 IRvmax Br cm l : 1759, 1611, 1559, 1514. 
mp 177-179°C 

l H-NMR (CDC1,) 5: 2; 30-2. 58 (2H, m), 4.32-4.50 (1H, m), 5.67 (1H, brs), 5.80 
(1H, d, J = 8.0 Hz), 6.00 (1H, d, J = 3. 6 Hz), 6.65 (1H, d, J = 2; 2 Hz), 
7.02-7.20 (2H, m), 7.24-7.40 (2H, m). 
25 10) (4RS, 5SR) -5- (4 7;^d7x^) -4- ( (5- ( hi) 7)V 
Hrvi*=f-)V) -2-77-/V) -1, 3 -**cW 9 9 J-y-2-*v (1. 6 0 

g , 4 . 8 6 5 V *M <DT± h-hV^ (1 5ml) macZ&Bki?- t -^TVl" 
(1. 2 7g, 5. 8 3 $ ]}^r/U) *S X&i? * % / V 9 (6 Omg, 0. 

495 p*ao six-3 oftmwvtz. K&m*mm&, * oomi) 
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T»WU |»if/K3 Om 1 X 2) T'ttffl Lit, tttt}$fc&ftl&&*T?ife&U 

777 4- (^H-i' : BSfctfvt^ 1 : l) t#L|l|if^-^^tyi^ 
Efifcft£*T (4 R S, 5 SR)-5-(4-7/VtP7s^)-2-t^y-4-((5 
5 - (h!)7/UtPyf;V) -2-77-^) ^fvU) -1, 3-^*^5^-8-* 
A*$>Wtl, {1. 9 9g, 9 5%) £#fc„ 

IRvmax^cm" 1 : 1823, 1728, 1615, 1559. 
mp 134-135°C 

l H-NMR (CDC1 3 )5: 1.55 (9H, s), 2.70-2.98 (2H, m), 4.86-4.98 (1H, m), 5.52 
10 (1H, d, J = 3. 2 Hz) , 5.70 (1H, d, J = 7.0 Hz), 6.46-6.52 (lH, m), 6.94-7.06 
(2H, m), 7. 12-7.22. (2H, m). 

11) (4RS, 5SR) -5- (4-7;V^"P7i=;l') -2-t*y-4- ( (5- 

{YyyjvXutf'A') -2-77=/v) tf-nd -1, s-^^/VPy-3~A^ 

^Sl.'l-^f^sf^d. 91g, 4. 455!)^) ©^?;-;V(l 
15 0. 7ml) \C0. 5N<Dftmk-riD /-^Wfa (1 0. 7ml, 5. 

. 3 5 5 V *M feWfrTiBx.* tltl 0#«Lfc o 50S«t£7k (50ml) £ 
(5 Oml X2) -CttffiUfc. ttW$&i&fP&i^Ti5fcfrU & 

£*T«Jgfl;£*> ( 1 . 7 9 g , 10 0%) Zfttc 
20 IRvmax^cra" 1 : 1692, 1561, 1510. 
mp 1U-112°C 

Mi-NMR (CDClj) 8: 1.39 (9H, s), 2. 78-2. 90 (2H, in), 3.12 (1H, brs), 4.02-4.20 
(1H, m), 4.76 (1H, d, J = 8.4 Hz), 4.92 (1H, brs), 6. 12 (1H, d, J =3.0 Hz), 
6.62-6.68 (1H, m), 7.00-7.12 (2H, m), 7.28-7.42 (2H, m). 

25 mmm 1 6 3 

4-7/W^-n-N- ( (IRS, 2 S R) -2- (4-7^tB7x=^) -2-fc Kd=¥ 
C-l- ( (5- (.b$7A'*-u*f-/U) -2-77^) * fvl") ^^) -1-^7 

1) 1, l-^f;uxf;l/ (IRS, 2 SR) -2- (4-7;^P7x=» - 
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2-fcKpdri/-l- ( (5- (MJ^/Ktn^fvW-) -2-77=^) ^f)^ 
h (1. 7 0g, 4. 215!)^) CMJ7;i/tnSi (15ml) 
^Otm 10#S#bfc. 7k (20ml) t#HU fiffife 

(20ml x 2) -ettfflUt, ttffl$£ISft&l7kTiSfc^U 

#lKfA$*-C (IRS, 2 SR) -2-75A1- (4-7;V*n7i=;V) -3- (5 
- ( h !J B ^ f ;>) - 2 -7 7 -/V) - 1 "7*P ^/ ^ ( 1 • 3 0g, 10 0%) 

IRvmM Br cm 1 : 1605, 1558, 1510. 
10 'H-NMR (CDC1 3 )S: 2.07 (2H, brs), 2.56 (1H, dd, J= 15.0, 9.8 Hz), 2.78 (1H, 
dd, J = 15.0, 3.6 Hz), 3.32-3.46 (1H, in), 4.66 (1H, d, J = 4. 8 Hz),' 6.12 
(1H, d, J = 3.4 Hz), 6.62-6.70 (1H, ra), 7.00-7:12 (2H, m), 7.30-7.42 (2H, 
ra). 

2) (IRS, 2SR) -2-7?y-l- (4-7/I/tP7x-;U) -3- (5- 
15 !)7^tP^f^) -2-75=/V) -l-7*n/;-/l/ (3 0 0mg, 0. 9 9 5:!; 

<DT± h=MJ/u(20ml) Wfc4-y ;V-*u1ry#]sl/1)/Vi£'y&. (1 
•8 8mg, 0. 9 9 5 asitfl-^Tv^-S- U-v^^/KT^ /zTn t'jV) 

• UArti?* 5 K • i&BM. (283mg, 1. 4 8 O ftXVl -fc Kp 

1 H-^yy? hVT y—fr (151 mg, 0. 99$y ^/W) &Mx.X£.m.X*i&fc 
20 WWLfc* Ea&afc&jfc (1 0 Om 1 ) T#*?U ftBfe^f 1 ^ (1 0 Om 1 X 2) T* 

^=4 : i)t»8U l»3i^-^'¥H-^6»?MS*$*T, XKb#« (1 
9 1 m g , 4 1%) £#fc 0 
25 IRvmax^cnf 1 : 1643, 1601, 1512. 
mp 153-154°C 

l H-NMR (CDC1,) 5 : 3. 54 (2H, d, J = 7. 4 Hz), 3. 23 (1H, d, J = 3. 4 Hz), 4. 68-4. 86 
(1H, ra), 5.06-5.12 (1H, m), 6.12-6.28 (2H, m), 6.72 (1H, d, J = 2. 2 Hz), 
7.00-7.16 (3H, ra), 7.32-7.62 (5H, m), 8.00-8.20 (2H, m). 
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mmm 1 6 4 

N- ( (IRS, 2 SR) -2- (4-7^to7s-;V) -2-fc: Kn3fi/-1- ( (5 

5 (IRS, 2SR) -2-7U-1- (4-7;Vtn7i^U) -3- (5- (H7 
tVHrn^f-iV) -2-77=^) -l-^a^^-A' (3 0 0mg, 0 9 95!)^) 
(DfflSL^/V (10ml) m&K3-7*~/uyu \?jr~)V? P!) K (2 2 0ml, 
1 . 4 8 5 V *3ctTJJ|&fdSW7K (10ml) &Jn*TMT?**£l«i i Lfc 0 

RJSJfcSr* (10 0ml) T*«U mk^J^ (1 0 Om 1 X 2) T'tttHL^ 

®%mm^*-^*vyfr l offltfc&£&xmm<k-&v>> o 2 im gl 7 5%) % 

IRvmax^cnf 1 : 1645, 1559, 1510. 
. mp 91-92°C 

15 l H-NMR (CDCl,) 5: 2. 32-2. 60 (2H, m) , 2. 73 (2H, d, J = 7. 6 Hz) , 2. 80-3. 00 (2H, 
m), 3.10 (1H, s), 4.30-4.48 (1H, m), 4.76-4.84 (1H, m), 5.58 (1H, d, J = 
7.6 Hz), 6.00 (1H, d, J = 3.4 Hz), 6.58-6.64 (1H, m), 6.92-7.10 (2H, m), 
7. 10-7.36 (7H, m). . 

mwmi 6 5 

20 n- [ (IRS, 2SR) -l- [4- (rJyjvJru / f-jv) <<y*J;U] -2- (4-7 
;vtv7 -2-t ^u^-y^f-^u} -A-yj^-n-fy? w>-i-^/v-/j?#f- 

5 K 

1) 4- (i?y>v*v ^^;u) gc&#^5vv 

('J^T^T^J) t/V7r^hy7;Vt!JKl2. 8g (7 9. 4 ^ y *M 
25 © b/Vxy 3 Om 1 Mt- 7 S'CTM-^^/^If 1 0. 8 6 g (6 

6 . 1 5 5 y */v) <D hJU^ys Om 1 MT'3^«^Lfc 0 
^^TKm^hy !7AtJcM^JP^ »L7t^ h^yS^HLfc tKS 
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(^fy/^f^ 2 0/1-15/1) s Ifttefcftfc. 
JR* 9 . 6 7 1 g W 7 9 % 
mp 37-38°C; l H-NMR (CDC1„ 200MHz) 5 3.95 (3H, s), 6.69 (1H, t, J = 56.2 
Hz), 7.59 (2H, d, J = 8. 2 Hz), 8.13 (2H, d, J = 8. 4 Hz); IR (neat) 1728, 
5 1437, 1283, 1219, 1113, 1074, 1034, 1020 cm' 1 ; Anal. Calcd for C 9 H„F 2 0 2 : C, 
58.07; H, 4.33. Found: C, 58.31; H, 4.24. 

2) 4- (ity/vftut^M s<yi?svY;u=i—/v 

Tks^-fby flJAT;!'^!)^ 2. 86g (7 5. 3^^) (Dff7tK07 
? y 5 Oml Mffimfc. 7k#T, 4- (Py^n^^u) $ISi>f;U9. 3 
10 41g (50. 185';^) Ofh7tKP77y5 0mliil:ITU il 
T- 1 B#RSlg# Lfc„ Rjfc8c«r*}& Lft|,*3ml, 15 %*iMt:^ h V P A*Jg 

15 ^p-7h^77^H'tiSLt (^*-*y/mm^^=3/ l-i/i) s g 

|R1:7. 9 48 g Wioo% 
'H-NMR (CDClj, 200MHz) 5 1.78 (1H, t, J = 6.0 Hz), 4.76 (2H, d, J=5.4Hz), 
6.65 (1H, t, J = 56.4 Hz), 7.45 (2H, d, J = 8. 6 Hz), 7.52 (2H, d, J = 8. 6 
20 Hz) ; IR (neat) 3330, 1379, 1221, 1074, 1019 cm" 1 

3) 2- [4- (i>y/Uto^^-/U) ^y^/l/J -3- (4-7;^0 7i-/V) - 

4- &7 -<yJ)V7^^—^2. 6 5 g (16. 7 5 3 s 

MJoi^;WT5V3. 50ml (25. 1?!)*^) ©iiif/MOmlfIC 

25 7k^T^k^^^^-/^2. 1 1 g (is. 4 5: y^/i/j (omm^^i Om 

g^^f-^3. 516g (16. 73 5 <D 
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77^y»4il0. 6 7g (16. 7 5!)^) ^JPX, ^<D&3;0. 5H#Pff]jf# 

5 2 Mffl Lfc„ m*7tW«l» ****** ^* f tf AT«, Lfc. 
#5>*tfcMteS:'> y * ^* 7^oy^77^ -fcTlM* L (~^ ^/@^ 
ixf;V=15/l-9/l) s ^f-^cfJ^btX, BW«Sr#fc. 
3&i^A 044 g l&2£5 2% 

mp 54-55°C; 'H-NMR (CDC1 3 , 200MHz) S 1.11 (3H, t, J = 7. 2 Hz), 3.36 (2H, 
10 d, J = 7.4 Hz), 4.10 (2H, q, J = 7. 2 Hz), 4.57 (1H, t, J = 7. 5 Hz), 6.59 

(1H, t, J = 56.4 Hz), 7.-12 (2H, t, J = 8.6 Hz), 7.31 (2H, d, J = 8.4 Hz), 
'.. 7.41 (2H, d, J = 7.8 Hz), 8.00 (2H, dd, J = 5. 4 Hz, 8. 8 Hz) ; IR (KBr) 1721, 

1684, 1597, 1327, ' 128.1, 1231, ■ 1177, 1155, 1024, 847 cm" 1 ; Anal. Calcd for 

■ C l9 H 17 F 3°3 : c > 65 - 14; H > 4 - 89 - Found: C < 65 - 21; H > 4 - 82 -' 
15 4) (2RS, 3RS) -2- [4- {&7Af*-u*?'M ^V^] "3- (4- 

7;^p7i=;v) -3-t Kp^7 , nWySsxf;i' 

2. I 7 g (16. 05!) ncV^f^—T^ 5 0ml $>T*MW 

vfttf gumms**** - h v y a i . 2ig (3i. &mm.T*M%., 
20 fcmk*tmM®<Di?^^-T/i'mwi%: / &fro nb.ti<tcmmz, 2- [4- (s? 

^l^n^fvU-) ^y^] -3- (4-7)V*T2-73L~;V) \?JrV 
^aL=f-jV2. 7 9 4 g (7. 9 7 5 ^*^) ©$fcc?vU:c— x/1^3 Om 1 
ItfJDis *©£*2B#IWK#Lfc. glfi«fc^MWSr^ L-f oJnitTiBfi©*' 

A^P^h^7 7^-»CT»»U (^f">-/K^^=6/l-3/l) > S 
&S&^# HXfi2 . 8 0 0 g IK^ 1 0 0 % 

l H-NMR (CDC1 3 , 200MHz) 6 0.92 (3H, t, J = 7. 1 Hz), 2.90 (1H, d, J =2. 8 Hz), 

277 



WO 02/059077 



PCT/JP02/00532 



2.93-3.06 (3H, m), 3.88 (2H, q, J = 7.2 Hz), 5.02 (1H, dd, J = 2. 6 Hz, 4.6 
Hz), 6.59 (1H, t, J = 56.6 Hz), 7.05 (2H, t, J = 8.6 Hz), 7.17 (2H, d, J 
= 8.0 Hz), 7.34-7.41 (4H, m) ; IR (neat) 3445, 1725, 1715, 1510, 1377, 1223, 
1026, 839 cm" 1 

5 5) ( 2 R S , 3RS) -2- [4- (^tti^f ^y^/V] -3- (4- 
•7jv$-xiy^=->ic) -3-fc Yu3ris-fn\f$-yMi 

(2 R S, 3RS) -2- [4- (i??/*** *?-M ^Vi?>V] -3- {4-7;Vitr 
n7ji~;v)-%-}i}?xi*x/-fu\?jr^^J-;V2. 7 3 9 g (7. 7 7 45 1)^ 
JV) <Dt? /—/U20ml -rh7t Fn77y20ml ffi&fc 1 NTkg&ft;"?" h V 
10 I>A«15. 5ml (15. 5 $ V fcJP*.. SlftT?-|WiJ* Lfc. R1& 

6&i££iSI 15142. 23 2g W8 9°/o 
15 mp 132-133°C; 'H-NMR (CDC1„ 200MHz) 5 2.95-3.10 (3H, m), 5.06 (1H, s), 6.60 
(1H, t, J = 56. 6- Hz), 7.05 (2H, t, J = 8. 8 Hz), 7. 16 (2H, d, J = 8. 0 Hz), 
.7.33-7.40 (4H, m) ; IR (KBr) 3349, 3020-2550, " 1694, 1514, 1238, 1022, 841 
cm" 1 ; Anal. Calcd for C 17 H, 6 F30 3 : C, 62.96; H, 4.66. Found: C, 63.04; H, 4.85. 
6) (4RS, 5SR) -4- [4- A*nJ*?;U) •<yi?jV] -5- (4- 

20 7^0 71^) -l, 3-^-drf-yy Py-2--ty 

(2RS, 3RS) -2- [4- (i>7Ajra t f-Ad ^l/VA*] -3- (4-7 )Vir 
B7x-/I/) -3-t Fn^V7°Pt'tyt2. 0 6 0 g (6. 3 5 2 5 V ^A) <D 
7b7tKP77y40m]iitM)xf;l,75yi. 33ml (9. 5 3 5 U 
*£A>) „ $?7a;=A^;**!;-/UTS?Kl. 9 2g (6. 9 9 S; U — 

n"?-hy7 7 4-\ZTtit9lL (^*cD-y/mm^A=B/ 1-1/1) ^ v> 

&&&& IRS 1. 8 8 8 g 11X3593% 

mp 161-162'C; ^-NMR (CDC1 3 , 200MHz) 8 2.22-2.38 (2H, m), 4.25 (1H, dt, J 
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= 4.8 Hz, 8.7 Hz), 5.02 (1H, br s), 5.80 (1H, d, J = 8. 0 Hz), 6.61 (1H, t, 
J = 56.4 Hz), 7.09-7.19 (4H, m), 7.34 (2H, dd, J = 5. 2 Hz, 8.6 Hz), 7.44 
(2H, d, J = 8. 0 Hz) ; IR (KBr) 3250, 1734, 1516, 1383, 1229, 1076, 1032, 849 
cm" 1 ; Anal. Calcd for C 17 H M F 3 N0 2 : C, 63.55; H, 4.39; N, 4.36. Found: C, 63.63; 
5 H, 4.42; N, 4. 16. 

7) (IRS, 2SR) -2-75/-3- [4- (^tn^f^) 7x=;l/] - 
1- (4-7/Vto7s-;l') -fnAV-\-^r—)V 

(4 R S, 5 SR) -4- [4- {i?7tH*xi -<yi?;V] -5- (4-7 A** 

P7i=;H-l, *J y- 7 0 5 g (5. 3 0 75!)^) 

10 k&Wtfci-h V 85g (21. 2$!7*/l') %^?/-fr2 Om 1 -tKI 

S&lftl 26 8 g W8 1% 

15 mp 89-90C; J H-NMR (CDC1 3 , 200MHz) 5 2.40 (1H, dd, J = 10.3 Hz, 13.1 Hz), 
2.84 (1H, d, J = 14.0 Hz), 3.24-3.34 (1H, m), 4.67 (1H, d, J = 4. 8 Hz), 6.621 
(1H, t, J = .56.6 Hz), 7,08 (2H, t, J = 8. 8 Hz), 7.24 (2H, d, J = 8.0 Hz), 
7.38 (2H, dd, J = 5.6 Hz, 8.6 Hz), 7.44 (2H, d, J = 8. 0 Hz) ; IR (KBr) 3350 
2870, 1593, 1508, 1381, 1215, 1047, 1001, 829 cm" 1 ; Anal. Calcd for C l6 H 16 F 3 N0: 

20 C, 65.08; H, 5.46; N, 4.74. Found: C, 65.10; H, 5.72; N, 4.47. 

8) N- [ (IRS, 2SR) -1- [4- (i?7/U*v/TM -OVA*] -2- 

(IRS, 2SR) -2-757-3- [4- (i>7)Viru ^ f-;V) 7i=^] -1- 
25 (4-7jV±u7^=-)V) /o^y-l-^/VO. 167g(0. 56 65!)*^), 
4-7;^P- 1 V=^mo. llg (0. 5 7^y^W s l-fcKP^->^ 
y YDT9-;vjm%!l8 7mg (0. 5.7 5!)^) £Tir hJ)/H Om 1 t 
X*MW h 1 -^;v- 3 - ( 3 V-flST % J 7°u h'M fi;utfi?J ^ K't 
W&O. llg (0. 5 7^y^) SriPx.s ^?a-e-l!fem#UfCo S^Sr^ 
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3^HA IXfiO. 2 2 2 g W8 4% 
5 mp 212-213°C; 'H-NMR (CDCl 3 -DMSO-d 6 , 200MHz) 6 2.84-3.05 (2H, m), 4.71-4.85 
(1H, m), 4.97-5.16 (2H, m), 6.63 (1H, t, J = 56.4 Hz), 6.98-7.63 (14H, m), 
8. 06 (1H, d, J = 8. 4 Hz) I IR (KBr) 3274, 1642, 1626, 1537, 1512, 1229, 1030, 
837 cm" 1 ; Anal. Calcd for C^H^NO,: C, 69.37; H, 4.53; N, 3.00. Found: C, 
69.11; H, 4.72; N, 2.74. 

io mmm 1 6 6 

N- [ (IRS, 2SR) -1- E4- (1, ^y^] -2- 

(4-7^ jrv?7x.^/u) -2-t Ka^fv-xf/i/] yfuis-l-X 

1) 4- (i. \-*?y)Viru^)V) &&mt*?-fr 

15 (^f-JVTKJ) ^77- hV Kl O. 6g (66. 15JJ*/U) 

© 3 Om 1 »C- 7 8lCt'4-7tf;^ Wf/H O. 5 8 g (5 

5 . 0 4 $ JJ © b/l^V 5 0ml fcBftfcjbH*.* jgfiT? 1 Mffl, 5 0 tJT? 1 H 
BB«# Ufco Ml:.* (s^fvvr 5 7 ) r - h 9 2 A* y K 5 . 3 

2 g (33. o§y*^) sriijpu 6 0^3 muwhfco Ki&m\z.fcm*$s 

«Zft3. 9 5 8 g IK^3 4% 

25 l H-NMR (CDC1 3 , 200MHz) 5 1.41 (3H, t, J = 7. 1 Hz), 1.93 (3H, t, J = 18.1 

Hz), 4.40 (2H, q, J = 7. 2 Hz), 7.57 (2H, d, J = 8. 0 Hz), 8.10 (2H, d, J = 
8. 0 Hz) ; IR (neat) 1721, 1277, 1101 cm" 1 

2) 4- (1, l-^/ktPJCfVU') ^y-J)VT)V^.—)V 
^-fby^^AT/V^^^-M. 03 g (27. 35!)^) ©fb7kKo7 
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7y3 0ml®iSit, *»Tx 4- (1, $A#»^f^ 
3. 894g(18. 185 V^M <DTh7t Kn77>5 0ml^iTU 

1 B#Hm# Urt„ KJ&tt&*J& Ufc^ tK 1 m 1 % 15 %*SMfc-7- h y !7i>> 
«lmK *2. 5ml^li^TbT, iiHd©*^ y ^«7 =17 A 

/l) N I^^Hfc, 

JKS2. 700 g IR$8 6% 
10 'H-NMR (CDC1 3) 200MHz) 5 1.72 (1H, t, J = 5. 8 Hz), L.92 (3H, t, J = 18.1 
Hz), 4.74 (2H,. d, J = 6.0 Hz), 7.42 (2H, d, J = 8. 4 Hz), 7.51 (2H, d, J = 
. 8. 4 Hz); IR (neat) 3330,-1296, 1175, 918 cm" 1 

3) 2-[4-(i, i-ityivjrv^j-jv) -o-^/k) -3- 

15 4- (1, l-5 f 7/^Dif;l') ^^/VT;^-;V2. 65g (15. 4§D 
N y\) j-^/UT 5- % S 3 . 2 2ml (2 3. 1 5; D^7V) <tfg&e*-f'A'4 Om 

i «8Kteak#TJfitt;* * y^/u^/i/ 1. 94 g ( i .6 . 9 $ y *ao ©nm^ 

;H 0 m 1 mm&ffiT U 1 0 #M Lfc. ± Z1tim%M® LT|&# , 

M^^^^x^Tgfe^L/t,, «*fcJ8«©»jKSr«EEe*LT, ^^^^ 

(4-7/^o^^^) 6^=5^3. 2 3 5 g (15. 3 95!J*;V) (D 

'77-fyI»0. 62g (15. 45^^) «rJU*. % ^£©££0. 5ftm%tt 
lfc„ iti|c:±'T?^fc^^^/i'*yi3:^f;i'©l, 
25 m 1 ttHK^U-CAlitx Sfr? 8 «NH8# Lfc 0 fOSttSr*K:ft^s ft*:**/!'-? 

# ftfcaTO&i/ y * ^/Ujfr 7A^Pvh^ 7 7^ - fcT «fS8 L (^* f- y/& 
Slxf^=15/l-9/l) , ^f-yJ;>?^^btT, IW**#fc. 
IR*2. 7 90 g IR^5 0% 
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mp 56-57^; 'H-NMR (CDC1 3 , 200MHz) 8 1.12 (3H, t, J = 7. 2 Hz), 1.88 (3H, 
t, J = 18.2 Hz), 3.35 (2H, d, J = 7. 2 Hz), 4.11 (2H, q, J = 7. 2 Hz), 4.57 
(1H, t, J = 7.4 Hz), 7.13 (2H, t, J = 8. 6 Hz), 7.28 (2H, d, J = 8. 0 Hz), 
7.40 (2H, d, J = 8.0 Hz), 8.00 (2H, dd, J = 5.4 Hz, 8.8 Hz); IR (KBr) 1719, 
5 1678, 1599, 1300, 1231, 1154, 924, 847 cm' 1 ; Anal. Calcd for C 20 H l9 F,0,: C, 65.93; 
H, 5.26. Found: C, 66.03; H, 5.28. 

4) (2RS, 3RS) -2- [4- (1, xy^/i/] -3- 

m\tt®i 1. 91g (14. 0 ^ */U) Sri^fvpai-T 1 5 0ml $ -?Wfr 
10 Lfc# fcjMWfc* Vm-f hV V A 1 . 06g (28. H5 ii!tM < 
* 2 ftfflfttt t/to a^*©^»»Sr5iit»^# (-^^/^v-^^T-gfc^) , 
Tk^b^^^ffi^^v 5 ^^;^— ^A46ft*r#fc. #bftfc&$K, 2 - [4- ( 1 , 

^<V$?/I/] -3- (4-7^0 71^) -S-^y^n tf 
^Vg&xfv^. 5 5 6 g (7. 0 15?!)^) ©i?xf/l/x-f^3 0mlf 
15 ttfc«tt?JPJL -^O** 2R^jf# Lfc, SJ^^^^tr^ L-f oJq*.Ti§*9 

. h^77^-{CT^L(^=ar^^/^^^=6/l-3/l), .. 

20 RJ| 2 . 6 1 5 g (Z$10 0% 

l H-NMR (CDC1 3 , 200MHz) 6 0. 92 (3H, t, J = 7. 1 Hz) , 1. 88 (3H, t, J = 18. 2 
Hz), 2.91 (1H, d, J = 2.6 Hz), 2.94-3. 12 (3H, m), 3.88 (2H, q, J = 7.2 Hz), 
5.02 (1H, t, J = 3.6 Hz), 7.05 (2H, t, J = 8. 6 Hz), 7.14 (2H, d, J = 8. 2 
Hz), 7.35-7.41 (4H, m) I IR (neat) 3461, 1717, 1510, 1298, 1225, 1177, 1159, 

25 837 cm" 1 

5) (2RS, 3RS) -2- [4- (1, l-^^tnif^) ^y^] -3- 
(4-7;^o7i^) -3-tFP^7Df^t 

(2 R S, 3RS) -2- [4- (1, s<V*J;V] -3- (4 

-7;^P7x=^) -3-t FP^v'7"tit^yixf/i/2. 4 8 9 g (6. 79 
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3 5; V*fr) <D*9 ;-)V1 0ml -7f7t Kn77^2 Oa 1 N*ft 

h y # -kfcf&Wi 13. 6ml (13. 6 5 U &JlJ*. % ttT?— KJ8#b 

9 8 6 g J0t^8 6% 

mp 127-128°C; 'H-NUR (CDC1 3 , 200MHz) 8 1.89 (3H, t, J = 18.1 Hz), 2.89-3.10 
(3H, m), 5.06 (1H, d, J = 3. 2 Hz), 7.05 (2H, t, J = 8.7 Hz), 7.13 (2H, d, 
J = 8.4 Hz), 7.33-7.39 (4H, ra) ; IR (KBr) 3330, 3010-2550, 1688, 1518, 1300, 
10 1240, 1225, 1198, 839 cm" 1 ; Anal. Calcd for C 18 H 17 FjO, : C, 63.90; H, 5.06. Found: 
C, 64.09; H, 5.03. 

. 6) (4RS, 5 SR) -4- [.4- (1, l-^y^viauf-ju) ^l/^JV] -5- 

( 4 -yj^it uy^ —/V). - 1 , 3 -Jr^y' VV>-2-3r^ 

(2 R S, 3RS) -2- [4- (1, l-v^/M-pa^Vt') ^<^i?A^l -3- (4 
15 -7;l'tn7x=A') -3-t KB^^OW^I. 8 3 6 g (5. 4 2 759 
Of h 7 U'n 77 ^ 4 O m 1 h U ;V7'5 y 1 . 13ml (8, 

14'5'J^) s yy^-^fcXftyfrTWl. 64g (5. 9 7 5 U^) £ 

?>VD 7A^D?^77-{ -HtHI L {.^*y-y/mfc^fr= 3/1-1/ 
20 1) > *J>xr/i,x.—' 7A'-"**"9-*xy&&fcLX* B«J*Sr#Vk. 
&&&& 1. 704 g IR^9 4% 

mp 205-206t; 1 M-NMR (CDC1 S , 200MHz) 5 1.90 (3H, t, J = 18. 2 Hz), 2.19-2.40 
(2H, m), 4.23 (1H, dt, J = 5. 3 Hz, 8.7 Hz), 4.92 (1H, br s), 5.80 (1H, d, 
J = 8.0 Hz), 7.09 (2H, d, J = 7. 6 Hz), 7. 14 (2H, t, J = 8. 8 Hz), 7.37 (2H, 
25 dd, J = 5.0 Hz, 8. 4 Hz), 7.43 (2H, d, J = 8. 8 Hz) ; IR (KBr) 3245, 1732, 1385, 
1300, 1231, 1107, 1011, 924 cm" 1 ; Anal. Calcd for C l8 H l6 F 3 N0 2 : C, 64.47; H, 4.81; 
N, 4.18. Found: C, 64.47; H, 4.82; N, 4.02. 

7) (IRS, 2 SR) -2-T5 /-3- [4- (1, l-^7A/*nxf^) 7ai 
-1- (4-7/^075-^) 7ns*>-l-$ — /U 
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(4 R S , 5 SR) -4- [4- (1, l-i?7;^Pxf;V) ^i/jV} -5- (4 
-7/^D7x^)-l, 3-**-$'> n )i?y-2-*yi. 5 5 7 g (4. 643 
^U^/W) fciWtflrt-hJJfrAO. 74 g (18. 6^y*/^ ^/^20 
m 1 lm 1 6^JBfiJl«ELfcc Rl&«**T?#*U fiHt^A^t?2 

mfe^ MO. 9 16g I|R^6 4% 

'H-NMR (CDC1 3 , 200MHz) 8 1.91 (3H, t, J = 18.3 Hz), 2.38 (1H, dd, J = 10. 4 
10 Hz, 13.6 Hz), 2.83 (1H, dd, J = 3.0 Hz, 13.8 Hz), 3.29 (1H, ddd, J = 3. 3 
Hz, 4.8 Hz, 10.3 Hz), 4.67 (1H, d, J = 5. 2 Hz), 7.08 (2H, f, J = 8.8 Hz), 
7.20 (2H, d, J = 7.6 Hz), 7.38 (2H, dd, J = 5. 6 Hz, 8.4 Hz), 7.44 (2H, d, 
J = 7. 6 Hz) ; IR (neat) 3360-2860, 1605, 1508, 2385, 1298, 1223, 1175, 918, 
826 cm" 1 

15 8) N- [ (IRS, 2 SR) -1- [4- (1, ;V*U^)V) 

-2- (4-7/l'tP7i=/l') -2-t Ko^fv'^f-^] -4-7;^Pf7^ W- 

(IRS, 2 SR) -2-7$/-3- [4- (1, frXn^JV) 7 x.~)V\ 

-1- (4-7/V^- P7*s» -/n/N^-l-^— /VO. 173g (0. 5 5 9 5 D 
20 , 4-7;utn-l-t7f^0. 1 1 g (0. 565!)^) , l-fc Kn 

afix-<^y MJT^-/V7KfP^8 6mg (0. 5 6 5 D ^v) &Ti? h- M);H 
Oml ^-Ttfflfr^ttffrbl-^tV-Z- (3-^f/V7 5;7Plf;V) %fiiR*M 
$ K ■ J&^&O. l l g (0. 5 6 $ ]) */V) SrJPx., Mt*— IfelfctfLfc. 

25 A-e«flfc, -> y # ^>£i§ urn ti^m L7c„ #e>ftfc»§M&fciB&* 

MO . 2 4 5 g JR* 9 1 % 
mp 220-221°C; l H-NMR (CDCl 3 -DMS0-d 6 , 200MHz) 6 1.90 (3H, t, J = 18.1 Hz), 
2.84-3.06 (2H, m), 4.69-4.84 (1H, m), 5.03 (1H, t, J = 3.5 Hz), 5.16 (1H, 
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d, J = 3.8 Hz), 6.99-7.12 (3H, m), 7.18-7.30 (4H, m), 7.39-7.65 (7H, m), 
8. 06 (1H, d, J = 8. 4 Hz) ; IR (KBr) 3281, 1642, 1626, 1539, 1512, 1298, 1231, 
1163, 843, 835, 758 cm" 1 ; Anal. Calcd for C^H^NO,,: C, 69.85; H, 4.81; N, 
2.91. Found: C, 69.70; H, 4.98; N, 2.84. 

5 mmm 1 6 i 

N- [ (IRS, 2SR) -1- [ (2, 3 -^V^^* y-A' 

-5-4/V) ^f-)V\ -2- (4-7fr7>TU73L~;V) -2-fc Kp ^-i/^jU] -4-7 

1) (2, 2-i>7/^P-l, 3-^y/^^y^/W5-d';l') t?/-JU 
10 ^fty^AT^^-Al. 86 g (4 8. 9^y^) ©rl>7kKn7 

y>3 Om 15i$S?fc *^Ts 2, 2-i?y/ujrv- 1 , /U~ 

5-*;UJj?y^4. 94 2 g (2 4. 4 5 5 J) ^/W) COX b 7 t Kn 7 9 > 3 O m . 
1 U MUX 1 tifmmt tfc D EJS^^?K^ Lfcfg, tJc 2 m 1 , 1 5 % 

imik-f Y 3 !7^7K^2m U * 5 m 1 £JH&?8TLT, i&PJtf>7ki!f<fb y 
15 77t^-!?A&#fi?U *©3:1=^T2R#P H M#Lfc 0 £C7Ufc®;&3j®b-C|& 

M3. 6 5 8 g W8 0% 
20 l H-NMR (CDC1 3> 200MHz) 8 1.73 (1H, t, J = 6.0 Hz), 4.68 (2H, d, J = 5. 8 Hz), 
7.02 (1H, d, J = 8.4 Hz), 7.08 (1H, d, J = 8.0 Hz), 7.23 (1H, s) ; IR (neat) 
3318, 1501, 1449, 1238, 1148, 1036 cm" 1 

2) 2- [ (2, 2-^7/KtP-l, 3-^^y*^=3ry-/l^-5-<7^) tf-fU] 

-3- -3-^yy°pk°^-^^^7U 

25 (2, 2-i?y/^n-l, 3-^y^^-y-^~5-^JV) y.^/-7V3. 6 
Og (19. l^y^/^) . MJ^fv^T^V4. OOml (28. 7$!)^) 
CO^^^/^4 0 m 1 «tC7K^T«7« ? 2 . 4 1 g (21. 1 $ 
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(4-7A'jrU'<V>/>i ;V) ^fflk^ffrA. 0 24g (19. 14 5!) ^/W) <D 
1, h«S|?->'3i^y3 0mllWK»c3|c»T6 0%**fl5t- bV ^^©JSSb^ 

97^y§i»o. 77 g (19. ni)^) fctax^ -trosso. 5B3M# 

mi»«srM"Cjp^ aa-c8«NB«i | i s ufc. rjsjr**^^^ mm^^x 

# fattmrnm & is V # 7 A ^ a b ^7 7 ^ - KIT U (^f - >-/ffi 
10 IR*5. 04 7 g IR*6 9% 

mp ee-^t;; 'h-nmr (cdci,, 200MHz) s lis Oh, t, j = 7.2 Hz), 3.31 (2H, 

d, J = 7. 4 Hz), 411 (2H, q, J = 7.2 Hz), 4.51 (1H, t, J = 7. 3 Hz), 6.93-6.97 
(3H, m), 7.14 (2H, t, J = 8.6 Hz), 8.00 (2H, dd, J = 5. 4 Hz, 9.0 Hz) ; IR 
(KBr) 1725, 1682, 1597, 1501,. 1258, 1233, 1150 cm" 1 ; Anal. Calcd for C 19 H 15 F 3 0 5 : 
15 C, 60.00; H, 3.98. Found: C, 60.03; H, 4.02. 

3) (2RS, 3RS)-2-[(2, 2-i?7/U*U- 1 , 3-^-lsS*J**y>- 
A^5-4M -3- (4-7^P7ix;I^) -3-fc K» *i/-?v. \£*l/fk 

m\M^ 3. 50g (25. 7 5 9 %x?^;V*.-^;V 5 0ml %*Xfflft 

20 L4«S !>*7- h JJ £ A 1 . 94g (51. 45]) */V) &M.*CfllJ^ 

**^!>*3a&©^^^-^i^ftSr#fc. #5>tbfcS8f»K:x 2- [ (2, 

7a5^) -3-t^y7'ofc , tVixf;P4. 8 8 8 g (12. 8 5 5 9 *A-) <£> 
25 S^^vl^*-^ 3 0ml 2 B$HQ%# Lfc. a^ffiiC 

LTo^^TigpJOTkM* **ffi& v £#fi? Lfc«U BBfcc^T? 2 HI 

Md&£&®%: is 9 # <?/k# 7^p?^77-{ *- 1 t JSH L (^■tf-J'/B* 
$^/w=6/l-3/l) > BKrtfeSrfcfc. 
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flSfiifffc JR*4. 84 9 g J|X^9 9% 

'H-NMR (CDC1 3 , 200MHz) 8 0.96 (3H, t, J = 7. 1 Hz), 2.82 (1H, d, J = 2. 6 Hz), 
2.85-3.02 (3H, m), 3.91 (2H, q, J = 7. 1 Hz), 4.99 (1H, dd, J = 2.5 Hz, 5.1 
Hz), 6.75-6.81 (2H, m), 6.91 (1H, d, J = 8.0 Hz), 7.05 (2H, t, J = 8. 6 Hz), 
5 7. 36 (2H, dd, J = 5. 3 Hz, 8. 7 Hz) ; IR (neat) 3468, 1725, 1499, 1449, 1240, 
1155, 1036, 839 cm" 1 

4) (2RS, 3RS)-2-[(2, 2-i/7 fr^n-l , S-^^/itttV— 

*5vkl -3- (4-7^n7i=;H 
(2RS, 3RS) -2- [ (2, 2-^7 3--^/ v^^y-zW 
10 5-4 A") tf-fr] -3- (4-7^D7x-;l') -3-fc Yn^yfn ttlsfk*-? 

7 2 5 g (12. 3 6 ^.U^/VO <D* $J—)V.Z Om 1 -T h7t KP77 
^3 Om ljfiEttfclNTkBMk^MJ !>A*»«2 4. 7ml (24. 7 5 V 
. ^JBX, ffllTJ-JMWlft. R««*r»«x jJO***U lNtit«^| 

M3. 7 4 3 g MS 6% 
mp 115-117°C; 'H-NMR (CDC1 3) 200MHz) 5 2.97 (3H, s), 5; 03-5. 06 (1H, m), 6.76 
(1H, dd, J = 1.6 Hz, 8.2 Hz), 6.80 (1H, s), 6.90 (1H, d, J = 8. 2 Hz), 7.05 
(2H, t, J = 8. 6 Hz), 7.36 (2H, dd, J = 5. 4 Hz, 8. 6 Hz) ; IR (KBr) 3333, 3100-2550, 
20 1694, 1518, 1499, 1447, 1273, 1260, 1244,. 1163, 1148, 841 cm" 1 ; Anal. Calcd 
for C 17 H 13 F S 0 S : C, 57.63; H, 3.70. Found: C, 57.64; H, 3.51. 

5) (4 R S , 5SR)-4-[(2, 2-^7/^n-l, S-^W 
/V-5-4M ff-)V\ -5- (4-7^t07i=;V) -1, 3-^-^f-)/!J-v 5 ^-2- 

*y 

25 (2RS, 3RS) -2- [ (2, 2-^7^0-1, 

5HVV) tf-M -3- (4-7 jvirny a^~;v) -3-tKn^a^i3. 
3 8 7 g (9. 5 60^*/W 0rf7t ^77^5 OmliitHIxf^ 
7?y2. 00ml (14. 3 5 y^/U) , i>7 a^— jUifrXfc}) /UTi?Y2. 8 9 
g (10. 5 5U^) Sranjt, -8fe»Mbfc 0 g«©«l|BE|4U 
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&gfcn<7vl/= 3/1-1/1) , P^f-fr^TJV-^-fVX. Vffi&itVT, i 

>Rft3. 144g OX^ 9 4% 

5 flip 177-178°C; 'H-NMR (CDCl a , 200MHz) 8 2.16-2.35 (2H, m), 4.13-4.25 (1H, 
m), 5.10 (1H, br s), 5.79 (1H, d, J = 7.6 Hz), 6.72 (1H, d, J = 8. 4 Hz), 
6.74 (1H, s), 6.98 (1H, d, J = 8.6 Hz), 7.14 (2H, t, J = 8. 6 Hz), 7.36 (2H, 
dd, J = 5. 0 Hz, 8. 8 Hz) ; IR (KBr) 3241, 3139, 1736, 1501, 1258, 1238, 1152 
of 1 ; Anal. Calcdfor C 17 H 12 F J N0 4 : C, 58.13; H, 3.44; N, 3.99. Found: C, 58.16; 

10 H, 3.42; N, 3.85. 

6) (IRS, 2 S R) -2-757-3- (2, 

-1 - (4-7/^0 71^) 7*o/^-l-t- 
(4RS, 5SR) -4- [ (2, 2-*J7 JV*n-l , 

-5- (A-y;u^-u-7aL^;u) -l, i>i^-2-irv 
15 2. 9 6 2 g (8. 43 25 9^) tTkffiHb^ hV V* 1 . 35g (3 3. 7 5 
y ^/w) *^f> J —fls 3 0ml 1 . 5 m 1 $*X\ 6 BtfUiMM tfc„ RJfcffi. 

HK*2. 2 2 5 g JR*8 1% 
rap 77-78^; 4HMR (CDC1 3 , 200MHz) o 2.36 (1H, dd, J = 10. 1 Hz, 13.7 Hz), 
2.81 (1H, dd, J = 3. 1 Hz, 13.7 Hz), 3.22 (1H, ddd, J = 3. 2 Hz, 5.2 Hz, 10.0 
Hz), 4.63 (1H, d, J = 5. 2 Hz), 6.82-6.87 (2H, m), 6.97 (1H, d, J = 8.0 Hz), 
25 7. 08 (2H, t, J = 8. 8 Hz) , 7. 37 (2H, dd, J = 5. 4 Hz, 8. 6 Hz) ; IR (KBr) 3340-2865, 
1501, 1447, 1262, 1242, 1213, 1157, 1063, 779 cm" 1 ; Anal. Calcd f or C l6 Hi 4 F 3 N0 3 : 
C, 59.08; H, 4.34; N, 4.31. Found: C, 59.08; H, 4.39; N, 4.10. 

7) N- [ (IRS, 2SR) -1- [ (2, 2-*?7/\s*u-l, 3-^Z iWr 

y— a*-5-4M ^fvu] -2- -2-t Fu^y^/V] - 
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(IRS, 2SR) -2-757-3- (2, 2-*?y Z-^V^-J** 
y^-A'-S-jjl') -1- (4-7/^o7i^) y'u/O'-l-t— frO. 167g 
(0. 5 13?!)^) N 4-7/^D-l-t7Fx^O. 10 g (0. 5 H D 
6 t/U) „ 1-fc: Kd =¥v''<>' N / MJT^-/l'7k^l'tl 7 9mg (0. 5 1 5 V ^/P) 
&7-fe h-hy/H Oml ^T-jt^t^^f, i-^;w-3-(3-v?^^/UT$/^ 
ufc» #>M?SM5 K-WftttO. lOg (0. 5 1^^) 1ST? 

10 fitmm^^M ma,**-?*, — «t 9 a&§fc tt, e 

S&ftiS HXfiO. 2 30 g W9 0°/o 

mp 219-220t; l H-NMR (CDCl 3 -DMSO-d 6 , 200MHz) 5 2.85 (1H, dd, J = 10.0Hz, 14.4 
Hz), 2.97 (1H, dd, J = 4. 2 Hz, 13.8 Hz), 4.64-4.78 (1H, ra), 5.01 (1H, t, 
J = 3.8 Hz), 5.10 (1H, d, J = 3.6 Hz), 6.93-7.13 (6H, m), 7.25-7.58 (6H, 
15 ra), 7.69 (1H, d, J = 8.0 Hz), 8.07 (1H, d, J = 8. 0 Hz) ; IR (KBr) 3266, 1644, 
1626, 1541, 1514, 1497, 1244, 1146 cm" 1 : Anal. Calcd for C 27 H 19 F 4 N0<: C, 65.19; 
•H, 3.85; N, 2.82. Found: C, 65,22; H, 3.87; N, 2.57. 

mmm i e 8 . . 

N- [ (IRS, 2 SR) -2- (4-7/ViP7x=^) -2-k pD^ix-l- [ [2 
20 - ( h V y j-jv) -i, 3 -f-T y—zu- 5 --f * *f-/V\ ^=f-;v] u 

% t e r t -Zf*f-JV 

1) 2- (hy7/^n^f;l/) : 1, 3 -^TV—)^- 5 -iJ^Vfk^f-A^ 

2, 2, 2-MJ7;Vtn7tV7$Fl2. 27 g (iS8 5% 8 0. 8$ 
U^/k) s ^nti*;K^ifyl"*!) 17^15. 2 g (8 0. 8 5 VtM s 
25 $&4. 85g (8 0. 8 5y^/^) / — /H 0 Om 1 tf>T\ — HfeMiiSlD 

i^t?2|SIttWUfc 0 ftfcfc#iM***fU*?- h y (7^t«k $£g£&EE@ 
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$i&Wifc UK* 1 2 . 7 2 g « 7 0 % 

l H-NMR (CDC1 3 , 200MHz) 5 1. 41 (3H, t, J = 7. 1 Hz), 4. 43 (2H, q, J = 7. 1 Hz), 
8.49 (1H, s) ; IR (neat) 1728, 1522, 1304, 1285, 1246, 1196, 1152, 1094, 1038 
cm" 1 

5 2) [2- (YD7Ji<*ut<?;V) -1, 3-f7/-/V-5-^^] / 9 S 

■fcmWf-V&r^X-tt&Z. 17g (57. H!)^) ©fh7tFn7 
7V8 0ml«fc 7K^Ts 2- (M)7;i/tP^f;v) -1, 3-^T^-/i- 
5-#7M^$?^5Vl'8. 5 7 9 g (3 8. 1 0 5 JJ ^-) ©rb7tKn77^ 

4omi ®m*ffiT u o °cx* i mmw t/t. kjs^^tk^ lt, * 2 m k 1 

10 5 %7K^k^ h ^ 17 AtK^ 2 m K vJc 5 m 1 Srlll&ffiT LT> i©f J©tK*^ U ^ 

/t»e*Sr^y * ^* 7Afa?^77^ -fcxflnsi lt (^f-^/ss^ 

^=6/l-l/l),lli«)%t#fc.«ei# lRS5.4 9 9 g «79% 
15 'H-NMR (CDCI3, 200MHz) 5 2.24 (1H, t, J = 5. 7 Hz), 4.97 (2H, d, J = 5.6 Hz), 
7.82 (1H, s); IR (neat) 3308, 1532, 1456, 1333, 1312, 1196, 1144, 1036 cm" 1 
3) 3- (4-7/^n7i^) -3-aj-*y-2- C [2- (Hl7^tn>fA') 
-1, 3-^7^-5-^^] ^Ptrtfi'RiEfvi' 

[2- (MJ 7^0^^) -1, 3-f7^5-^;l/] ^^;^2. 6 
20 lg (14. 3 5!)^) , HJJ^fvKTS^. 3 9ml (17. 15!)^) 

<om$t^f^4: o m i Mic&ftTiWb^ 9 y*jisfc~/i' 1. so g (15. 7$ 

25 (4-7/VtD^yy-l'^) g£$^fvV2. 9 9 8 g (14. 26 5 11^) © 

1, 2-^ h*^^i^3 Om l»»mT6 0%**ftt by 
77^yffliO. 57g (14. 3 5!) */U) ^JP^, ^<D**0. 5 B#P^» 
trto ^^L(C±"C#7t^^^;u^y^^'r/^l, 2-i^p< hdri/3:^y 1 0 
ml^iiiWx, Mt-ttltLfc. gt-j&nfvl^ 2 
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|»|^/u=9/l-6/l) , Bttto&fcfc. 
66*1* 1X*4. 2 7 5 g J|K^8 0% 

5 l H-NMR (CDC1„ 200MHz) 5 1.15 (3H, t, J = 7.1 Hz), 3.61 (2H, d, J = 7.0 Hz), 
4.15 (2H, q, J = 7. 1 Hz), 4.57 (1H, t, J = 7. 1 Hz), 7.17 (2H, t, J = 8.6 
Hz), 7.70 (1H, s), 8.04 (2H, dd, J = 5. 3 Hz, 8. 9 Hz) ; IR (neat) 1740, 1732, 
1682, 1599, 1508, 1456, 1329, 1300, 1238, 1194, 1157, 1034, 849 cm" 1 
4) (IRS, 2RS) -3- (4-7/UtD7s-;U) -3-t [ [2 

10 - (M)7/^n^f;H -1, 3-^^-^-5-4^1 
■ =f-;v 

ttfcXft 2. 80g (20. 55!J tri^c^a:— • r/W 5 0ml 4>t?W 

Lfcfl* feTK^-fb^^^-T- MI 17 A 1 . 55g (4 1. 1 S JJ «rMT?flH*^ 

15 *mit*$mm$i<Di?^;u^^;um%izmz<, &t>ntcmm^ 3- u-tv^ 

t^x^^) -3-^y-2- [ [2- (M7/^P^f^) -1, 3-f7/- 
5 — T /U] * . tT^Rcc^-A'S . 856g (10. 2 7 5; U *A-) CD 
5?i^ai-f ^3 Om l - «P««raflT?a*., 2B#|!§Si#Lfc 0 
#i£®>&'> L^oJq*.TiIM©**flS* *3§MI&&#$ Lfc^ Bl®:*?vUT 2 la 

^^=6/1-3/1) s B8rtfc*#fc. 

«R4l. 9 8 9 g ft$5 1°/o 
'H-NMR (CDC1 3 , 200MHz) 8 1.27 (3H, t, J = 7.1 Hz), 2.64 (1H, d, J = 3.0 Hz), 
25 2.98 (1H, ddd, J = 4. 0 Hz, 6.2 Hz, 10.2 Hz), 3.23 (1H, dd, J = 4. 2 Hz, 15.2 
Hz), 3.39 (1H, dd, J = 10.2 Hz, 15.2 Hz), 3.99 (2H, q, J = 7. 1 Hz), 5.03 
(1H, dd, J = 2.9 Hz, 6.3 Hz), 7.06 (2H, t, J = 8.6 Hz), 7.36 (2H, dd, J = 
5.3 Hz, 8. 7 Hz), 7.59 (1H, s) ; IR (neat) 3409, 1726, 1510, 1454, 1329, 1300, 
1225, 1192, 1150, 1034, 839 cm" 1 
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5) (IRS, 2RS) -3- (4-7/UtP7x=^) - 3-t [ [2 
(IRS, 2RS) -3- (4-7;^n7i^) -3-t Ko*^-2- [ [2- 

{h } jy^n?t^M -l, 3-^r/-^-5—r^] yowv^f 

5 ;H. 8 8 3 g (4. 9 9 05 ]) ^) <D*?J— iVI Om 1 tgSSt 1 N^Clftfb^ 
h!) ? AtKM 9. 98ml (9. 9 8 5 y *A0 &;ttlx^ mUX-mMW Lfc„ 

10 ^^=3/1-1/1) , B#*£#fc 0 
1 . 4 2 0 g JK^8 2 % 
'H-NMR (CDC1„ 200MHz) 5 3.04 (1H, ddd, J = 4. 0 Hz, 5.8 Hz, 9.7 Hz), 3.18 
(1H, dd, J = 3.6 Hz, 15.0 Hz), 3.40 (1H, dd, J = 10.0 Hz, 15.4 Hz), 5.13 
(1H, d, J = 5.4 Hz), 7.08 (2H, t, J = 8.8 Hz) , 7.38 (2H, dd, J = 5. 4 Hz, 

15 8.6 Hz), 7.59 (1H, s) ; IR (neat) 3500-2900, 1715, 1510, 1456, 1331, 1300, 
1227, 1196, 1152, 1040, 841 cm" 1 

6) (4RS, 5 SR) -5- {4-7 >V*u7 z^^-M -4- [ [2- ( MJ 

■ • -l, z-^tv-jv-s-j >\s] fif-As] -l, z-**i-yv&y-2- 

20 (IRS, 2RS) -3- (4-7/VtP7i^/V) -3-tKP^^-2- [ [2- 

(M)7/^P^f/W -l, T^/~;w5-W^3 tf-M :/o tr^sfc 1 . 

310g (1. 3105J) *A0 <DTh7t KP77^50ml tSttt h V 
75X0. 78ml (5. 6 35!)^) % v*7o:^7*!)/V7^Kl. 14 

g (4. n^y^) &jn>i, -mmnffiLti. 5Li&m<D®mzm&.%£u 

'H-NMR (CDClj, 200MHz) 5 2.58 (1H, dd, J = 5. 2 Hz, 15.0 Hz), 2.69 (1H, dd, 
J = 8.8 Hz, 15.0 Hz), 4.23-4.35 (1H, m), 5.67 (1H, br s), 5.83 (1H, d, J 
= 7.6 Hz), 7.13 (2H, t, J = 8.6 Hz), 7.32 (2H, dd, J = 5. 2 Hz, 8.8 Hz), 7.49 
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(1H, s) ; IR (neat) 3272, 1780-1730, 1514, 1456, 1331, 1300, 1233, 1194, 1148, 
1032 cm" 1 

7) (4RS, 5SR) -5- (4-7^71=^) -2-t*y-4- [ [2- 
{hV7Mitv -1. 3-?\riA-/i'-5HVkl -1, 3-**f-y 

5 JJ 3 Vi? t e r t 

(4RS, 5SR) -5- (4-7^P7*=^) "4- [ [2- ( h !/ ^A^np* 

?w)-i, 3-fr^-5--f;i']^f;i']-i, 3-tWy^y-2-tyi. 

O 6 2 g (3. 0 6 7 5y*/V) s Z#gte*-t e r t-^f;VO. 8 0 g (3. 6 

8?y^) , 4-n, N-^f;v75yeyi?y3 7mg (0. 3 1?!)^) 
3&HfA IMI1. 186g IR*8 7% 

mp 192-193*0; HHWR (CDC1 S , 200MHz) 5 1.55 (9H, s), 2.99 (1H, dd, J = 7. 4 
15 Hz, 15.0 Hz), 3.09 (1H, dd, J = 5. 2 Hz, 15.4 Hz), 4.75 (1H, dt, J = 4. 9 Hz, 
14.9 Hz), 5.73 (1H, d, J = 7.0 Hz), 7.04 (1H, s), 7.06 (2H, t, J = 8.6 Hz), 
7. 22 (2H, dd, J = 5. 2 Hz, 8. 4 Hz) ; IR (KBr) 1792, 1370, 1304, 1192, 1163, 
1034 cm' 1 ; Anal. Calcd for C l9 H 18 F 4 N 2 0 4 S: C, 51.12; H, 4.06; N, 6.28. Found: 
C, 50.94; H, 4. 10; N, 6.48. 
20 8) N-[(1RS, 2SR) -2- (4-7;VtP7*=;V) -2-kKo^7-l- 
[ [2- {Y^yjv^rn^f-M -l, 3-f7/-/v-5-^;v] t^-fr] 
A;W^-;y|t e r t-^fvW 

(4RS, 5SR) -5- U-7 J\sJru7 3L~;V) -2-^y-4- [ [2- ( 

25 r t-^/H. 0 7 9 g (2. 4 175JI*/U) ©^^y- 

;H0ml-ff7t KQ77V10ml»MfttMJ 7A0. 1 1 g (2. 
6 6 5 y * J 5 m 1 $$&*#TJn*.> 3 l#Wjft# Lfc. R 
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fifife* JlKfiO. 8 4 2 g W8 3°/o 

mp 137-1381C; l H-NMR (CDC1 3 , 200MHz) 8 1.38 (9H, s), 2.61 (1H, br s), 3.07 
(2H, d, J = 7.0 Hz), 3.94-4.05 (1H, m), 4.76 (1H, br d, J = 8. 4 Hz), 4.91 
5 (1H, br s), 7.08 (2H, t, J = 8.6 Hz), 7.38 (2H, dd, J = 5. 4 Hz, 8.6 Hz), 
7.61 (1H, s); IR (KBr) 3337, 1682, 1532, 1138, 1038 cm -1 ; Anal. Calcd for 
Cyyj^OgS: c, 51.42; H, 4.79; N, 6.66. Found: C, 51.50; H, 4.70; N, 6.90. 

mmm 1 6 9 

4-7/V^n-N- [ (IRS, 2SR) -2- (4-7;l'ta7x=;l') -2-t Kadf 
10 U-l- [ [2- (b])y^tr2/^;U) -1, 3-7^7/^5-^^] /f-^ ^ 

1) (IRS, 2 SR) -.2-7? /-I- (4-7 >v3ru7 -3- [2- ( h 

. N-[(l RSj 2 SR) -2- (4-7;l/tD7x=;l') -2-k Kp^-I- [ [2 
15 - ( M7 7;^n^f-jV) -1, 3 -^T / — )V- 5 AG ^f-AA x-ffiA #Av< 
?y|ter t-^vkO. 711g (1. 691 $ V s . 5ml 

0^7^5ml 1 0 #»$i>§*5fQ Lfc 0 U <J 

Dl7AT-^ ^^BE@*tfc 0 nmm^yV.^^^ (APS^T") *7A 
20 ?v?h?7 7j-tXffimLX (Bm^M , B#*£#fc„ 
IRSO. 5 8 4g tt*9 9% 
l H-NMR (CDClj, 200MHz) S 2.82 (1H, dd, J = 9. 4 Hz, 14.8 Hz), 3.08-3.26 (2H, 
m), 4.56 (1H, d, J = 5.8 Hz), 7.09 (2H, , t, J = 8. 6 Hz), 7.36 (2H, dd, J 
= 5.6 Hz, 8.8 Hz), 7.68 (1H, s) ; IR (neat) 3364, 1507, 1456, 1331, 1300, 
25 1225, 1192, 1144, 1032, 837 cm" 1 

2) 4-7/VtP-N- [ (IRS, 2SR) -2- (4-7/l/ta7i^) -2- 
t Kndfv'-i- [ [2- ( h!) ^/M-p^/k) -1, 3-f7y^v-5-^;U] * 

(IRS, 2SR) -2-T^y-l- (4-7/^P7j-;H -3- [2- ( hU 7 
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Ar*V*?-jU)-l, 3-f7 s /-/^5-f/V]7'P^y-l-^;V0. 2 2 6 g(0. 
7 0 2 5 U^U) s A-y^n-l-fy h^g£0. 1 3 g (0. 7 15 V > 
1-fc KPdrv"<y>' MJT^-/w*ft*0. llg (0. 7 &7-t? 
h^hy/HOml *tffl$ b*a* & 1 -^5vl'- 3 - ( 3 -v»* 5 / 7°t? t° 

5 /u) 5 k • tsg&£o. i4 g (o. 7i$y «rjq*. % atf-it 

S/pa^fciiLfc^ W^rJ^EtebfCo #btbfc 

&&3B?i. «X*0. 301 g W8 7% 

10 mp 197-1981C; 'H-NMR (CDCl 3 -DMS0-d 6 , 200MHz) 8 3.28 (2H, d, J = 7.0 Hz), 
4.62-4.76 (lHi in), 4.97 (1H, t, J = 3.9 Hz), 5.18 (1H, d, J = 3. 2 Hz), 7.08 
(2H, t, J = 8.8 Hz), 7.11 (1H, d, J = 9.2 Hz), 7. 38 (1H,. dd, • J = 5. 4 Hz, 
7.8 Hz), 7.47-7,65 (5H, ra), 7.68 (1H, s), 7.80-7.86 (1H, m), 8.08-8.12 (1H, 
m) ; IR (KBr) 3264, 1642, 1626, 1601, 1535, 1512, 1454, 1331, 1300, 1227, 

15 1192, 1140, 1040, 760 cnf 1 ; Anal. Calcd for C 24 H 17 F 6 N 2 0 2 S : C, 58.53; H, 3.48; 
N, 5.69. Found: C, 58.30; H, 3.68; N, 5.76. 

• mmm no 

N- ( (IRS, 2SR) -2- (4-7/Vtn7s=/H'-2-t ( (3 

- (2, 2, 2-hV yjvjrvx- h**s) y^iv) t?-;v) ^/u) -4-7;u*u 

20 -H-7^^*A^*f5K ' 

1) 3-fc Ka^Vh^Uiy (5. Og, 46. 2S9*A0 ©N, N-S^^vV 
7ft/Wi»T5K (5 0ml) mm^2, 2, 2-M)7/^n-l-3-Fi^y (1 
0. 7g, 5 0. 9 5 VW) *J±tfK**P (1 2. 8 g, 9 2. 5 5<;^ 
fcJll*., 8 0 < CT'«^#L7t o (2 0 0ml) T?*RU 

25 )V^-=f,V ( 3 0 0 m 1 X 2 ) -Cttffl tfc. U&fflJR&TKx g&fP&^^I&i^U 

*fy74- (^t^:^iif^=10 : 1) -Of*RU 3- (2, 2, 2- MJ 
7/U^-n^h^ri/) h;U^y(7. 6 0g, 8 6%) LT#fc 0 
IRvmax^cm' 1 : 1752, 1680, 1615, 1588, 1487. 
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'H-NMR (CDC1 3 )5: 2.34 (3H, s), 4.33 (2H, q, J = 8.0 Hz), 6.70-6.90 (3H, m), 
7. 20 (1H, t, J = 7. 6 Hz) . 

2) 3- (2, 2, 2-hVy/^^^Y^-» YJV^y (7. 3 4g, 3 8. 6 
^y^/U) <Dm&.\t%M (10 0ml) M^N-^n^^W 5 K (7. 5 
5 6g, 42. 5 5 V^M *3iO ? 2, 2'-7yifX Wy^fo^MJ^) (6 3 
3mg, 3. 865!)*A-) &*0;U ^tt^jt^trt, ^%fyl**7-l b*m^ 
TSiiU <5$£$lif&U ^n^fls^p^tfco 3-**y-3- (4-7/l^tn7s 
^/k) /nftytxf^ (7. 3g, 3 4. 7$!)^) ©1, 2-v 5 y h*i/ 

(7 0mD mmzfcmit-f v y v & {eo%^, 1. 3 9 g) 34. 7 

^©1, 2-v>y h^v^*^ (2 0ml) , »iTU fiOS«Ml?ll$ 
»#Lfc 0 S^SttR (2 0 0ml) <D<H£&t\ mm^^ (2 0 Om 1 X 2) 

15 ;x5vw=4 : DTitSSIU^ y^P bV^— r/v-^^r-^^bS^^^-C, 
3- (4-7;l'tP7x^) -3-^"= 3 ry-2- ( (3- (2, 2, 2-b!)7;Vtox 
I>drvO **f-)V) 7"0fty|x^ (4. 2 3g, 3 1%) £#fc 0 

mp 48-49°C 

IRvmax^cm" 1 : 1738, 1688, 1599, 1508, 1493, 1453. 
20 Anal. Calcd for Cj, 0 H lg F 4 O 4 : C, 60.30; H, 4.55 
Found: C, 60.11; H, 4.36. 

: H-NMR (CDClj) 5 : 1.23 (3H, t, J = 7.0 Hz), 3.30 (2H, d, J = 7.2 Hz), 4.11 
(2H, q, J = 7.0 Hz), 4.30 (2H, q, J = 8. 0 Hz), 4.56 (1H, t, J = 7.2 Hz), 
6.70-6.96 (3H, ra), 7.06-7.30 (3H, m), 7.92-8.10 (2H, m). 
25 3) (2. 8 1 g, 2 0. 6 5; V */V) <D*J^<?-J\'^ s r;V (10 0m 

i) mmK&mfcxtmi-hy *a (i. 56 g , 41. 2^y^) zmz-xm 
ux3o^mwLtc 0 ^motrz&u 5^3- (4-7^tP7x^) -3- 

Hr*V-2- ( (3- (2, 2, 2-hV 7/Vtni h**s) 7*=./U) -fx* 
(4. lOg, 10. 3 5 !J (DP^/U^—y'/U (50ml) 
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!E^K (2 0 0m.l) mk^fr (3 0 0ml X 2) T^WLfc 0 

*iti tU$&7Kfc J; Tmfn&&7k-?i5fcft W *S7Kl»^ v <7 AT W#$cjEg£ L 
tc 0 mmZi'V Xy^Xy&tw hfyyj- (^rf-^ : @t^9vv=4 : 

5 1) tffltSlU (2RS, 3RS) -3- (4-7/^o7i=^) -3-t Ko+v'- 
2- ( (3- (2, 2, 2-hyyy^n^h^ix) 7«;=A') ^/u) 7nt°ty 
»ai^ (8. 5 1g, 8 5%) ^ife«^iLT#fc. 
IRvmax^cnf 1 : 1715, 1605, 1590, 1510. 
Anal. Calcd for C^HjoFA * 0. 1H 2 0: C, 59.73; H, 5.06 

10 Found: C, 59.55; H, 5.06. 

l H-NMR (CDC1 3 ) 5 : 0.94 (3H, t, J = 7. 0 Hz), 2.88-3.00 (3H, m), 3.90 (2H, q, 
J = 7.0 Hz), 4.30 (2H, q, J = 8. 0 Hz), 5.01 (1H, brs), 6.60-6.82 (3H, m), 
.. ,7.00-7.30 (3H, m), 7.32-7. 44 (2H, m). 

4) (2RS,. 3RS) -3- (4-7/V^o7s=^) -3-tK0^-2- ( (3 

15 -(2, 2, 2-MJ7^tPX h*c*» 7x=/V) *^)V) 7°P fc^^^/W 3 . 
4g, 8. 4 9?U^)W^/-/Kl5ml) ttlc, 2«J&MMs-** MJ 
«7AtK^ (8. 5ml, 17. 0?y^) £*n£.TMT«^#Lfc 0 

1 ftJtllBft-Cfifttti: Lfcfc, g^^^/U ( 1 0 0 m 1 X. 2.) X'ttttl LfCc ffiffl 

20 8HMfc*l»3t^v — ^i^£9#ii£ii£-£T, (2RS, 3RS) -3- (4- 
7;Vtn7x=;W -3-t Kn^7-2- ( (3- (2, 2, 2- HJ f^r 
i/) 7^=/W) ^fvV) 7pfc"ty|| (2. 7 8g, 8 8%) 
mp 142-1431C 

IRvmax^cnf 1 : 1715, 1607, 1588. 
25 Anal. Calcd for C 18 H 16 F 4 0<: C, 58.07; H, 4.33 
Found: C, 58.00; H, 4.27. 

l H-NMR (CDC1,) 5 : 2.82-3.10 (3H, m), 4.29 (2H, q, J = 8.0 Hz), 5.06 (1H, d, 
J = 4.4 Hz), 6.69 (1H, s), 6.70-7.02 (2H, nO, 7.00-7.24 (3H, m), 7.30-7.44 
(2H, m). 
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5) ( 2 R S , 3RS) -3- (4-7/l'tB7x=^) -3-t Kn^2- ( (8 
- (2, 2, 7x^) ^f-JV) ^Pft^S (2. 6 
8g, 7. 205y*/P) Of h9tKP75^ (60ml) 5?7s=^_ 
#*#y7U75?K (1. 7 1ml, 7. 920^) £ MJ ^/VT 5 V ( 1 . 

5 5 lm 1 , 1 0. 8 5 5*/U) fcJP*., 3«fflDlPj«a«Lfc. KJfflftSrJW&SL 7K 
(2 0 0ml) fctt&TflMfc&TTl' (200ml X 2) T'tt(lJLfc 0 tttUJ&fclgL 

E§r*L^a«**i»^/>'-^**i / i5Si6***^- (4rs, 5sr) 

-5- (4-7/Ptn7x=^) -4- ( (3- (2, 2, 24!)7/Vttnh^) 
10 7^=-)V) *J-J\>) -1, 3-Wyp^-2-ty (2. 3 1g, 8 7%) Sr# 

mp 148-14910 

IRvmax^cnf 1 : 1759, 1609, 1590, 1514. 
Anal. Calcd for C^H^NCi,: C, 58.54; H, 4.09; N, 3.79 
15 Found: C, 58.54; H, 4.01; N, 3.88. 

l H-NMR (CDC1 3 ) 5 : 2.12-2. 38 (2H, m), 4.16-4.28 (1H, m), 4.32 (2H, q, J = 8. 0 
Hz), 5.17 (1H, brs), 5.79 (1H, d, J = 8. 0 Hz), 6.62 (1H, d, J = 1.8 Hz), 
.6.72 (1H, d, J = 7.6 Hz), 6.77-6.84 (1H, m), 7.04-7.42 (5H, m). 

6) (4RS, 5SR) -5- (4-7^*P7*s^) -4- ( (3- (2, 2, 2 
20 - b P 7*tPS f^) 7x=^) ^f /I/) - 1 , 3-^f-yy i?*-2-*ls(l. 

2g, 3. 25 5!)**') ©ai*/—*' (1 0ml) JWRK: 8 M) !7 

(2. 0ml, 16 0^) &iPx> 2l$rafln8MBilEL;fc. RJS«S:» 
^ ?k (10 0ml).X«U fit»3i^ (100ml X 2) T'ttttiLfc. 

25 ^|if;V-^t^oW$tT (IRS, 2SR) -2-75/-1- (4- 
7;Virv7^~jV) -3- (3- (2, 2, 2- h !) 7/^03i Y**/) y *.~;V) - 
1 -7"D A J -JV ( 9 1 3 m g , 8 2%) £#fc„ 
mp 94-95°C 

IRvmax^cnf 1 : 1605, 1588, 1508, 1489, 1454 
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Anal. Calcd for C 17 H 17 F 4 N0 2 : C, 59.47; H, 4.99; N, 4.08 
Found: C, 59.34; H, 4.87; N, 4.19. 

'H-NMR (CDC1 3 ) 8: 2.33 (1H, dd, J = 14.0, 10.6 Hz), 2.78 (lhV dd, J = 14.0, 
3.0 Hz), 3.20-3.34 (1H, m), 4.33 (2H, q, J = 8.0 Hz), 4.66 (1H, d, J = 4. 6 
5 Hz), 6.70-6.90 (3H, m), 7.00-7.16 (2H, m), 7.20-7.30 (1H, m), 7.30-7.44 (2H, 
m). 

7) (IRS, 2 SR) -2-75 /-l- (4-7^tn7x-;l/) -3- (3 - (2, 
2, 2-MJ7;^Pil>^) 7x-/l') -l-/n/V^ (I8 1mg, 0. 
5 35!)^) <D7± h (2 0ml) M^4-7^oi-7 ^ 
10 tf^m (lOOmg, 0. 5 35!)*^) *3ctTj?i-^^W3- (3-^^7 5: 
/VptVu-) *uutf*M 5 K • (1 5 lmg, 0. 7 9$y^;v) is^Xll 

-t b*n$->-in-^yy hV7y— (8 lmg, 0. 53$y^u)^iDxT 
M-C«mifbfc 0 frfomZ* (10 0ml) -e^lRU mm*-^^ (lOOm 

1x2) -T?anjLfc 0 mm* n» i Mfeymik-r h v v^mm, ma 

^/U-^V^frbmfaMiZltX, mMik-kW!) (2 0 6mg, 7 6%) <M#fc 0 
mp 192-193^ 

IRvmax^cnf 1 : 1642, 1626, 1601, 1512. 

Anal. Calcd for C^FsNOj • 0. IHjO: C, 65.02; H, 4.32; N, 2.71 

20 Found: C, 64.89; H, 4.43; N, 2.93. 

'H-NMR (CDC1 3 ) 6 : 2.78 (1H, dd, J = 14.6, 11.0 Hz), 3.04 (1H, dd, J = 14.6, 
4.0 Hz), 4.28 (2H, q, J =8.0 Hz), 4.70-4.88 (1H, m), 5.09 (1H, d, J = 3. 8 
Hz), 5.90 (1H, d, J = 8.8 Hz), 6.76-7.36 (8H, m), 7.40-7.60 (4H, m), 7.77 
(1H, d, J = 7. 6 Hz), 8.09 (1H, d, J = 7.6 Hz). 

25 1 7 1 

N- ( (IRS, 2 SR) -2- (4-7/^P7i^) -2-fc Kndrv'-l- ( (3 
- (2, 2, 2-hP7/PtPX h*is) ff-fr) z-f-M -6, 7-5>t 

Kp-5H-^<^y [a] ^OA/ry-i-^^t^ K 

(IRS, 2 SR) -2-T5/-1- (1-7 JV-frvy x.-)V) -3- (3- (2, 2, 
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2-bV7A'*Ti3z h*ci/) y*.~l\>) -l-rfny</—;V (l 8 3mg, 0. 5 3 
^D^JV) <DT± h-hy^(2 0ml)^^6, Fo-5H^/[a] 
^D^7y-l-*;l/#y|(10 0mg, 0. 5 3?!)^) fci^l-xf 
/l^-3- (3 -v 5 ;* 5vl^T 5/7"P £» tf/wKv^ 5 K • ( 1 5 3 m g , 0 . 

5 8 0 5 V feitfl-t Fddri/-! H-O-y h U TV—)V (8 lmg, 0. 

5 3 ^ y ^Ap^-cM-e m tfc 0 doomi) -e^rf? u 

HsSfctfvt/ ( 1 0 0 m 1 X 2 ) -Cttfctl Lfc„ 1 &3&&^ 1 %feim.ter 

*L7t 0 BS^^^^^-^^^bS^^^T, (2 2 5m 

10 g, 8 2%) &#fc 0 
mp 172-1 73°C 

IRvmax^cm- 1 : 1636, 1605, 1588, 1510. 

^-NMR (CDC1 3 ) 5 : 1.90-2.08 (2H, m), 2.10-2.36 (2H, m), 2.60-2.80 (3H, m), 
2.97 (1H, dd, J = 14.2, .4.0 Hz), 3.78 (1H, s), 4.30 (2H, q, J = 8. 2 Hz), 
15 4. 60-4. 76 (1H, m), 5. 01 (1H, d, J = 3. 2 Hz), 5. 75 (1H, d, J = 8. 4 Hz), 5. 82-6. 00 
(1H, m), 6.17 (1H, d, J =11. 8 Hz), 6.77 (1H, s), 6.80-6.92 (1H, m), 6.94-7.30 
(7H, m), 7.38-7.50 (2H, m). 
%%m 17 2 

N- ( (IRS, 2 SR) -2- (4-7^ta7s^) -2-t: Kndrv'-l- ( (3 
20 - (2, 2, 3, 3-f h^^^n/Df/Vt^) y^-JU) /<?-/l>) ^JV) 
-4-7Mo-l-t7^y*^t5 F 

•1) 3-tKn^h;ny (5. Og, 4 6. 2 5!)^-/U) (ON, N-S^fvl' 
TtvV&TS. K (5 Om 1 ) f£$.K2, 2, 3, S-x h 7 -3— K^P 

(12. 3g, 5 0. 9 5 y*A<) *5«tt>^^y 17A (1 2. 8g, 9 2. 
25 5 5 y * AO & flP 180 °CX*m&MW Lfc„ (20 0ml) T? SfirR U 

i*r.^/i^~7VW (3 0 Om 1 X 2) X-ttffiLfcc ttfcfc)$£7f^ ISfP^^KT'lII^ 

bfyyj- (^i-y.mm^^i 0 : 1) -CttKU 3- (2, 2, 
3, 3-T h7 7/UtP7'D tV^^iX) (10. Og, 9 7%) £*S& 

300 



WO 02/059077 



PCT/JP02/00532 



IRvmax^cnf 1 : 1607, 1588, 1491, 1458. 

Anal. Calcd for C 10 H 10 F 4 0 • 0. 2HjjO: C, 53.20; H, 4.64 

Found: C, 53.01; H, 4.40. 
5 'H-NMR (CDC1,)6: 2.34 (3H, s), 4.32 (2H, tt, J= 12.0, 1.6 Hz), 6.07 (IH, 

tt, J = 53. 2, 5.0 Hz), 6.70-6.90 (3H, m), 7.16-7.24 (1H, m). 

2) 3- (2, 2, 3, 3-fh77;^n^nt'/m^) \-;v=ay{7. Og, 

3 1. 5^^W) (DmmkfcM (10 0ml) ^igfcN-^P^*^ 5 F 
(6. 17g, 34. 7 5 !)^/V) fcit)«2, 2'-7y^ (^y^f-n^b))^) 
10 (5 1 7mg, 3.15 3; V &AP?U ^^Jt^Lfc, ^^£±74 h 

fcffl^T^iiU 5l«t^ yp^fr&TOLfCo 3- (4-7;^D7^^) 

-•i-^V.-fn^HsrVm^^ (5. 96g, 28. 4 5!)^) ©1, 2-vM 
b^%/^?l/ (6 0ml) .mWtK*mfc1~ b V V& (6 0%#H4, 1. 13g, 2 

8 . 4 5 y * ^) &*?&tjp i ^Ja-e 3 o &m l fc„ * u 

15 fcT'P^l, 2-v 5 ^ h^v^y (20ml) »ITU &&&&&& 
T* 1 B#^m#bfc 0 Rj&ifcfc* (20 0ml) jflSfct^/k (200m 

1x2) TttHJUfc. ttWtt^TKfeitffiSASfckTfifc^U M7KM^^>^ 
AX|£ji^^£E@*tfCo M^y*^7^^c-7^77^ (^f- 
: BffifccfTl's 4 : 1) TfflHKU *M bT/l^ai— y^-^f-^feSIf 

20 iR&tfT. 3- (4-7/^P7i=/V) -3-^-^y-2- ( (3- (2, 2, 3, 3- 
fh7 tV^^">» 7 a =-M * T-M ^l^Wt^/U ( 5 . 6 

3g, 4 6%) &#fc. 
mp 55-56t: 

v IRvmax^cnf 1 : 1738, 1688, 1599, 1508, 1489, 1449. 
25 Anal. Calcd for C 21 H 19 F 6 0 4 : C, 58. 61 ; H, 4. 45 
Found: C, 58.50; H, 4.41. 

l H-NMR (CDCI3) 5 : 1. 13 (3H, t, J = 7. 2 Hz), 3. 30 (2H, d, J = 7. 2 Hz), 4. 11 
(2H, q, J = 7. 2 Hz), 4.20-4.38 (2H, m), 4.56 (1H, t, J = 7. 2 Hz), 6.05 (1H, 
tt, J = 53.0, 5.0 Hz), 6.70-6.88 (2H, m), 6.91 (1H, d, J = 7.2 Hz), 7.06-7.30 
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(3H, m), 7.92-8.08 (2H, to). 

3) (3. 5 0g, 2 5. 6 $ V^rM <DP^)Vau~- =fjV (l 0 0m 

i) m&^7i<-mk*tmi-iy >?j» a. 9 3 g , 51. *M%.xm 

^X3 0$mWVtz a «^&6£U 5fl£^3- (4-7;^n7*^) -3- 
6 &*y-2- ( (3- (2, 2, 3, Z-TYyy^irn^n\i°;v^-^y) 7x^) 
^/P) 7°Dt°^-^^^U (5. 5 0g, 12. 8 $ JJ^/V) <Dv>^?vl^— r 
/U (50ml) mm^Mx.XmMXZ 0#»#L7t 0 *^T, S&^KlSI5&!&8£ 
SrJPxT^^^U HfcTk (2 0 0ml) ^0^, gj^^vk (3 0 Oml X 2) 

io ^CT*bfc 0 mmm^sy-bf^uy&m-? hfyyj- (^f-y-.wm 

^/U=4 ; l) -(?Hf§8U ( 2 R S , 3RS) -3-'(4-7;^P7.s=^) - 
3-t: Ka=¥v'-2- ( (3- (2; 2, 3, 3-r h 7 7;Uto7"o.tVl/t^v') 7 
^-/W) ^5vW) 7*nftyixf;k (4. 9 9g, 9 0%) SrilfeW^<t UT 

15 IRvmax^cnf 1 : 1725, 1605, 1588, 1511. 

Anal. Calcd for C 21 H 21 F 5 0 4 : C, 58.33; H, 4.90 
Found: C, 58.20; H, 4.92. 

'H-NMR (CDC1,) 8 : 0.94 (3H, t, J = 7.0 Hz), 2.89 (1H, d, J =2. 8 Hz), 2.92-3.02 
(3H, m), 3.90 (2H, q, J = 7.0 Hz), 4.29 (2H, t, J= 12.0 Hz), 5.02 (1H, s), 
20 6. 05 (1H, tt, J = 53. 0, 6. 0 Hz) , 6. 62-6. 82 (3H, m), 7. 00-7. 24 (3H, m), 7. 32-7. 44 
(2H, m). 

4) (2RS, 3RS) -3- (4-7;Wtc7x-/W) -3-t Fn^fv'-2- ( (3 
- (2, 2, 3, 3-r- Yyyjvitw? valvar**/) y*~;u) tf-fr) 7ut°jr 
V&x-*3-t\> (4. 7 5g, 11. O^U^V) ^^/-^ (40ml) 

25 2 m&tmcr v v vj»&®m dimi, 22. 0 $ y *m ^m^xmuxm 
wife. im&mr&mk vtcm. mm*-^ (1 0 o m 1 x 2) 

mmmik ufc„ wmm^M yy°* ^^-y^-^-fyi: 5 mu s**c N 

(2RS, 3RS)-3 - (4-7^7i=^) - 3-t Ktf^-2- ( (3 - (2, 
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2 , 3 , 3-rf7 7^P^c \f;v^i/) 7 =.~)V) } 7*n t°^-y^ ( 3 . 
9 1 g , 8 8%) &#fc 0 
mp 114-115°C 

IRvmax^cm" 1 : 1715, 1607, 1512. 
5 Anal. Calcd for C 1S) H 1V F 6 <V C, 56.44; H, 4.24 
Found: C, 56.52; H, 4.35. 

l H-NMR (CDC1 3 )5: 2.84-3.08 (3H, m), 4.19-4.37 (2H, ra), 5.06 (1H, d, J = 4. 4 
Hz), 6.04 (1H, tt, J = 53.0, 5.0 Hz), 6.60-6.68 (1H, m), 6.68-6.80 (2H, m), 
7.00-7.30 (3H, m), 7.30-7.42 (2H, m). 

10 5) (2RS, 3RS) -3- (4-7yl/*a7*.=;U) -3-t ( (3 

- (2,' 2, 3, 3-rh77;vttiyof;i't^v') 7 ^^/U) ^^;v) /aft 
isWt (2. Og, 4. 955^^) ©fl>7fc KP77y (40ml) ^fi^ 
e^^-^Tfr^U/WTv'R (1. 17ml, 5. 445!) tYV^^T 
%l/ (1. 0 4ml, 7. 435JJ^) StAH^, 3 B^TO^M Lfc 0 

15 JfcJftft, 7K (2 0 0ml) SrJdn^T^^/V ( 2 0 0 m 1 X 2) T'ttW Ufc 0 $ 

T^«0E©* tfc„ ^©^^^f-^-^^rf-^ <fc "9 S» $-&T^ (4 R 
S, 5SR) -5- (4-7/VtP7x-;U) -4- ( (3 : (2, 2, 3, 
•Tfrir u7v 7^~)V)t =7-;u) -i,3 V itls- 2 -Jri/ ( l . 

20 6 8 g , 8 5 %) ZntCo 
mp U3-114t: 

IRvmax^ctn 1 : 1759, 1608, 1588, 1514. 
Anal. Calcd for C l9 H w F 6 N0 3 : C, 56.89; H, 4.02; N, 3.49 
Found: C, 56.99; H, 4.15; N, 3.53. 
25 ^-NMR (CDCl^S: 2.10-2.40 (2H, m), 4.18-4.40 (3H, m), 5.22 (1H, brs), 5.79 

(1H, d, J = 8. 4 Hz), 6.05 (1H, tt, J = 53. 2, 5.0 Hz), 6.59 (1H, s), 6.66-6.82 

(2H, m), 7.04-7.40 (5H, m). 

6) (4RS, 5SR) -5- (4-7^tP7*=/l/) -4- ( (3- (2, 2, 3, 
3-f h77/^P7"oK'/l'^v') 7x.~lV) t^/U) -1, 3-^-drf-y ]} i?y~ 
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2-*> (1. Og, 2. 495!)^) <D^^/-/V (10ml) i&#U:8j&£ 
7k®Kt^ h y !7-Mq>g?i$ (1. 5 6ml, 12. 5 5 V SrJP*. % 3 B^Mfi 
JHfELl/L, * (10 0ml) T?**?U Sffift*^ (100ml 

5 «4b^ HIWif^-^t^b^l^T (IRS, 2SR) 
-2-75/-1- (4-7;^o7*=;l/) -3- (3- (2, 2, 3, 3-TF7 7/1/ 
^-PT'ta \f;V^-^).y^)V) -I-^p/nV— /K8 2 5mg, 8 8%) &#fc 0 
rap 77-78°C 

IRvraax^cm" 1 : 1605, 1586, 1508, 1489. 

10 Anal. Calcd for C 18 H I8 F 5 N0 2 : C, 57.60; H, 4.83; N, 3.73 
Found: C, 57.62; H, 4.70'; N, 3.76. 
• l H-NMR (CDClj) S : 2.33 (1H, dd> J = 14.0, 10.4 Hz), 2.79 (1H, dd, J = 14.0, 
3.0 Hz), 3.22-3.34 (1H„ ra), 4.32 (2H, t, J =12.0 Hz), 4.66 (1H, d, . J = 4. 8 
Hz), 6.06 (1H, tt, J = 53.0, 5.0 Hz), 6.70-6.90 (3H, ra), 7. 00-7. 14 (2H, m), 

16 7.20-7.30 (1H, m), 7.30-7.44 (2H, ra). 

7) (IRS, 2SR) -2-75A1- (4-7^tP7x^) -3- (3- (2, 
2, 3, 3-r^7 7/^B7°nt>t^v') 7x=^) - l--?U/<S ( 1 9 
7mg, O. 5 35!)^) <DT* = h V (2 Om.l ) M^4-7/l/^o^- 
7?W/*;v^SKlOOmg, 0. 5 3 5 *s«fctfl-=*?vi'-3- (3- 

20 JtM'jff^'fS K-tk®& (1 5 lmg, 0. 

;v) *Jit>i-t Fn^-lH-^^MJ TV-;V (8 lmg, 0. 533:1)* 
)V) ^jBx.THtW#Lfc. Rj£**r* (10 0ml) T?*«?U fiffift^^ 
^ ( i o o m l x 2 ) -cjftffl tfc ®&m% 1 S&ilOfc 1 «Jfc*C»fl2^ h9 9* 

25 »S**il«i^-^W)i»&Sfeil**T, (24 0mg, 8 

4%) £#7c„ 
rap 160-161^ 

IRvmax^cnf 1 : 1641, 1626, 1601, 1535, 1512. 

Anal. Calcd for C^^NO, • 0. 2H 2 0: C, 63.21; H, 4.28; N, 2.54 
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Found: C, 62.99; H, 4.39; N, 2.84. 

'H-NMR (CDC1 3 ) 5: 2.79 (1H, dd, J = 14.4, 10.6 Hz), 3.04 (1H, dd, J = 14.4, 
4.0 Hz), 4.28 (2H, t, J = 12.0 Hz), 4.70-4.84 (1H, m), 5.10 (1H, d, J = 4. 0 
Hz), 5.90 (1H, d, J = 8.4 Hz), 6.01 (1H, tt, J = 53. 0, 5.0 Hz), 6.74-7.30 
5 (8H, m), 7.40-7.60 (4H, m), 7.77 (1H, d, J = 8. 2 Hz), 8.09 (1H, d, J = 7. 6 
Hz). 

mmm 1 i 3 

N- ( (IRS, 2 SR) -2- (4-7/^o7x^) -2-t Fc^y-l- ( (3 
- (2, 2, 3, 3-T Yyy^n-^uMju^i/) y^-zu) t<?/u) ^=f-jv) 
10 -6, KP-5H-<>'y [a] */9 u^7°=rl/-l-%;VT$$-f-^ K 

(IRS, 2 S R) -2-75;-l-(2-7/^P7i^) -3- (3- (2, 2, 
3, 3-fF77;Vta7"ntWt^) 7 ^^jV) -\--fu J —)V (2 0 0m 
g, 0. 5 3 5 D^.CTt b= YD/V (2 Om 1) ^{£6, 7-5? t Fo- 
. SH-^y/ [a]:^^^^!-*^! (lOOmg, 0. SS^y* 
15 /v) 33 <t X* 1 >v- 3 - ( 3 =f-rVT 577"p fcVu) i?4 5 K • mMM. 
(I53mg, 0. 8 0 5 U JJiVl-t Ko ^V-lH-^y^ h ))T*/— 
/V (8 lmg, 0. 5 3$H;v) ^P^T^-C^-«# Ufr 0 R^Sr* (1 
OOml) t*«U mm^/ls (1 0 Om 1 X 2) Trtttti Lfc„ 

&mfc&®> (2 2 4mg, 7 7.%) £#7c 0 

mp leo-not 

IRvmax^cm" 1 : 1640, 1605; 1587, 1510. 

'H-NMR (CDC1 3 ) 5 : 1.90-2.08 (2H, m), 2.10-2.28 (2H, m), 2.60-2.80 (3H, m), 
25 2.97 (1H, dd, J = 14.6, 4.0 Hz), 3.77 (1H, brs), 4.30 (2H, t, J = 12.0 Hz), 
4.58-4.76 (1H, m), 5.02 (1H, d, J = 3.6 Hz), 5.70-5.82 (1H, m), 5.84-5.98 
(1H, m), 6.04 (1H, tt, J = 53.0, 5.0 Hz), 6.17 (1H, d, J = 12.0 Hz), 6.75 
(1H, s), 6.78-6.90 (2H, m), 6.90-7.30 (6H, m), 7.38-7.50 (2H, m). 

mm i 1 7 4 
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4-7/M-n-N- ( (IRS, 2SR) -2-t Kp^-2-7s^-1- ( (4- 
K 

1) Z-±*V-Z-yx.~A'-7xi ¥*y$t^;U (2 8. 6 g, 145^!)^) 
5 ©1, h^a:*^ (l 5 0ml)»*iftthy!>i> (6 0%i& 

5. 65 g) 1415; y^/v) ZKift-rtox., iax*iiit»ifc 0 M©^ 

H4-MJ7/W^-p^^^>'v 5 ;^p^ K (3 3. 8g, 14Hyt^)01, 
2-^h^>x^y(5 0ml) m&ZffiT U ^f^ilt' 2 Bf flfflftft Lfc 
Rl&»*7k (5 0 0ml) ©f \C.m.€s SS^f/K5 0 Om 1 X 2) T'ttW Ufc„ 

^fy-3-7rc^;W2- < (4- (hU^/M-a^TvlO 7^^) 7°Dfc:° 
ty||xf;M4 5. 4g, 7 5%) lMI»H"C#fc 0 ■ • 
IRvmax^cm" 1 : 1738, 1688. 

15 'H-NMR (CDC1 3 ) 5 : 1.11 (3H, t, J = 7. 2 Hz), 3.39 (2H, d, J = 7. 8 Hz), 4.10 

(2H, q, J =7. 2 Hz), 4.63 (1H, t, J -8.4 Hz), 7.10-7.64 (7H, m), 7.96 (2H, 
d, J = 8.4 Hz). 

2) Jfrffcaglft (14. 7 g; 10 8 5 ]) ^;V) (D*?^;V^-^;V (2 5 0ml) 

**fc**fls#c*-*-hy v& (8. 2 g , 2 1 6 $ y^p) ^jbxtMt2b# 

20 ffl!t#Lfc. W^>St6*U 5»3-t^y-3-7i^2- ( (4- (YD? 
/M-cz^5vW) 7x^) ^TrU) fuh'^r^ (2 2g, 5 45!)^) ©v^ 
^/U^-x/l- (50ml) «¥#£JD*.TM-C3 O^Mt#Lfc. 7jC#Ts fiJ&ttfc 
1 ^ U (2 0 0ml) S:Anx.s BWfcn^ ( 3 0 

omi x 2) x*m&uc 0 mmm*&#£t?mi&&kx-imu wiamr?y* 

/Vj:^) t?«HlU (2RS, 3RS) -3-t Kp^>3-7i^2- ( (4- 

(bjl7/^o^f/i/) 7*=-^) ^fvv) 7oft^f;Ml5. 6g, 8 
3%) Sr*Sfeffl«Mfet l/Tfcfc. 
IRvraax^cm" 1 : 1717. 
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Anal. Calcd for C 19 H l9 F 3 0 3 : C, 64.77; H, 5.44 
Found: C, 64.65; H, 5.67. 

'H-NMR (CDC1 3 ) 5 : 0.91 (3H, t, J = 7.2 Hz), 2.96-3.10 (3H, m), 3.88 (2H, q, 
J = 7.2 Hz), 5.00-5.08 (1H, m), 7.12-7.56 (9H, m). 
5 3) ( 2 R S , 3RS) -3-t FP^>-3-7ii/W2- ( (4- ihV 7A>* 
n;*^) 7 J>?-JV) •?u\£*y&x-?'A' (10. Og, 2 8. 45U* 

M ©^;-;M40ml) 2t8.&mfci-bV9&*m& (2 8. 4 

mi, 56. 85D *m . *Mz.xmMx-mmw i-tc. m&m* i ^mmmx-m 

&t Lfc^s mm^* (2 0 Om 1 X 2) Ttttti Ltc D ili|ffi«&**5.fctW6»£ 

-^*-fyfrb¥i-WMi£l£X (2RS, 3RS) -3-t h*P*V-3-7xs^-2- 
( (4- (h!)7;^o^f;V) 7*=/l>) ^TvP) T'DftVi (7. 8 7g, 
8 6%) £#fc„ 
mp 138-139°C 
15 IRvmax mr cm" 1 : 1694. 

Anal. Calcd for C 17 H l6 F 3 0 3 : C, 62.96; H, 4.66 
Found: C, 62.90; H, 4.89. 

l H-NMR (CDC1 3 )5: 2.90-3.12 (3H, m), 5.11 (1H, d, J = 3.0 Hz), 7.17 (2H, d, 
J = 8.0 Hz), 7.30-7.42 (5H, m), 7.46 (2H, d, J = 8. 0 Hz). 
20 4) (2RS, 3RS) -3-t Vv*i/-Z-y ( (4- ( h U 

vt^fr) y^=-;v) *J-;v) y°a\H-isWt (7 g, 2 1. 6^^) (OfYv 
fc Kn77^(20 Oml ) v^cc^/U*** U jVT'J K (5. 1 2 ml, 

2 3. 7 5 V *A0 £ h y ^A^T 5^(4. 5ml, 32. 45]) ^^) Sr^WX-s 
4B#^iP»Jl^bfc 0 ffim&im&, 7k (2 0 0ml) &M*.xmk*7A' (2 

25 o o m l x 2 ) T-»ffi Lfc. ftjffltt* l ftfittlK mnMWfr, ffiaH&fcvmfc 

■frffrMWSfcSlt'C (4RS, 5SR) -5-7cc^U-4- ( (4- ( f» I) 7;v3r 
p^^)7i^)^f;v)-i, 3-^i^yy (6. 5g, 9 3%) 
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nip 158-159°C 
IRvmax RBr cnf l : 1732. 

Anal. Calcd for C n H u F 3 N0 2 : C, 63.55; H, 4.39; N, 4.36 
Found: C, 63.38; H, 4.60; N, 4.21. 
5 l H-NMR (CDC1 3 ) 5: 2.22-2.42 (1H, m), 2.37 (1H, s), 4.20-4.34 (1H, m), 5.05 
(1H, s), 5.83 (1H, d, J = 8.0 Hz), 7.14 (2H, d, J = 8.0 Hz), 7.30-7.50 (5H, 
m), 7.54 (2H, d, J = 8. 0 Hz). 

5) (4RS, 5 SR) ( (4- ( b V 7;^n^f;V) 
t^JV) -1, 3-*$-y-^])i?y-2-$-y (6. Og, 18. 7 

10 ©x#;-/Ki OOml)»»fc8«JfcW»flr^h9 *-Mc##(l 1. 7ml, 

9 3^u^/u) stjpxl, 4nmmmuLtc a %stM*&m&, * oo-omi) 

T«U Bftfctfvl' (3 0 Om 1 X 2) tttWLfc, ttW^fcg&fn&ifc^T-gfcft- 

/V-^y-^frbWfe&ZltX* (IRS, 2SR) -2-7 5;-l-7a;^l/-3- ' 
15 (4- (H)7^tB^f/V) 7x^/1/) -l-^P/V-ZV (4. 8g, 8 7%) 
&#7C 0 
mp 64-65°C 

IRvmax^cm" 1 : 1584, 1331. . 

Anal. Calcd for C 16 H 16 F 3 N0: C, 65.08; H, 5.46; N, 4.74 
20 Found: C, 65.05; H, 5.65; N, 4.62. 

'H-NMR (CDClj) 6 : 2.45 (1H, dd, J = 13.8, 10.2 Hz), 2.91 (1H, dd, J = 13.8, 
2.8 Hz), 3.22-3.36 (1H, m), 4.65 (1H, d, J = 5. 0 Hz), 7.20-7.42 (7H, ra), 
7.53 (2H, d, J = 8.0 Hz). 

6) (IRS, 2SR) -2-75/-l-7a;^l-3- (4- (h!)7;^P^f 
25 M 7x^) -l-7n/V-/l/ (5 0 0mg, 1. 6 (DZirh^h 

(30ml) »4-7;^at7^^^;v#^ (322mg, 1. 6 
9 ^ JJ jsit/l -^/U- 3 - ( 3 -V* ^)V7 5/^0 \f;u) #jVt$*M $ K • 
ilSl (487mg, 2. 54?;y*;W &£T>*l-fc Kn 1 H--<^/ MJ 
79-;\s (259mg, 1. 69 5 V */V) *toz.Xgm.X°m&ffi;Wl<tc 0 fcl&W 
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(10 0ml) T»*3RU mm^* (1 0 0m 1 X 2) titHl,t 4*m$C 

■i - mm^Tfr) -emu lAm^f-* — ^ b sags £ mmit^ 

5 (6 5 0mg, 8 4%) 
rap 217-218^ 

IRvmax^cnf 1 : 1644, 1626, 1601, 1537. 
Anal. Calcd for C 27 H 21 F 4 N0 2 : C, 69.37; H, 4.53; N, 3.00 
Found: C, 69.15; H, 4.59; N, 2.80. 
10 X H-NMR (CDClj) 5 : 2. 89 (1H, dd, J - 14. 2, 10. 6 Hz) , 3. 02-3. 20 (2H, m), 4. 78-4. 96 
(1H, m), 5.13 (1H, d, J = 3.8 Hz), 4.97 (1H, d, J = 9.2 Hz), 6.94-7.08 (1H, 
m), 7.10-7.70 (13H, m), 8.08 (1H, d, J = 7.6 Hz). 

mmmi 75.. 

N- ( (IRS, 2 S R) -2-fc Kt3^->-2-7=c-/Wl- ( (4- ( h JJ 

(IRS, 2SR) -2-T5/-l-7^=^-3- (4- (f5 7A'tPyfA') 
7i=;V) -l-7P^7^(5 0 0mg, 1. 6 9^^) Og^xf/i, (l 
5ml) iSC 3-7 x-/U7"p P U K (3 7 7m 1 , 2. 54$!)^) 

&J:tm*lM* (1 5ml) KM Xtifil?W# U7t 0 EJfcffcfcTK (10 0 
20 ml) "C« L> W&^fr ( 1 0 0 m 1 X 2 ) -Cttffl Lfc. ttffl$£&;fn«7k 

^f-^bS^^*T^b^t; (6 2 8m g, 8 7%) &#7t 0 
mp 147-148t) 

IRvmax^cra" 1 : 1632, 1547, 1537. 
25 Anal. Calcd for (^H^NO.,: C, 70.24; H, 5.66; N, 3.28 
Found: C, 70. 28; H, 5. 85; N, 3. 13. 

'H-NMR (CDC1 3 )5: 2.38 (2H, t, J = 7.4 Hz), 2.60-2.80 (2H, m), 2.86 (2H, t, 
J = 7.4 Hz), 3.08 (1H, d, J = 4. 0 Hz), 4.38-4.50 (1H, m), 4.80-4.88 (1H, 
m), 5.34 (1H, d, J = 8. 8 Hz), 7.04-7.40 (12H, m), 7.46 (2H, d, J = 8.0 Hz). 
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mmm 1 7 e 

4-7/l^P-N- ( (IRS, 2SR) -2- (3-7^0 71^) 

v'-l- ( (4- (h!)7;^o^f;V) 7 s.~)\<) aifvl/) -l-~f7?U 

6 1) 3-7/VtB?fSfSI (2 5. 5g, 18 20^) Cr(>7tKo77 
y(300ml)^tla, l'-^l/^U^-lH-f ^/-yl/(3 2. 4g, 
2 0 0 5 U^e/w) «rJm*. N ilt3 0»Lfc o Mlc^n^yxf/i/-? 
^^1(2 7. lg, 9 4. 7 5y^) SrilJxu 3 0 Lfc. E 

fcttfcBW^vrt' (50ml) fcitfifc (50ml) fciPjl, 3Efc;jcJ|©P H#» 
10 ttfcfcS * T?»Jft»&JjJ;fcfc. RJCS«*»K^^ ( 2 0 "0 m 1 X 2 ) "CtttH U 

SlU 3- (3-7/^P7i^yl/) -3-^-=¥y7°nt°^-y^^ (3 4. 6g, 
9 1%) trlffe^fei: Lt#t 
15 IRvmax^cm -1 : 1738, 1694, 1651, 1589. 

Anal. Calcd for C n H u F0 3 : C, 62.85; H, 5.27 
Found: C, 62.76; H, 5.24. 

■ 'H-NMR (CDC1 3 ) 5 : 1.26 (9/4H, t, J = 7. 0 Hz), 1.34 (3/4H, t, J = 7.0 Hz), 
3.97 (6/4H, s), 4.18-4.32 (2H, m), 5.66 (1/4H, s), 7.10-7.76 (4H, m). 
20 2) 3- (3-7;i/to7i-;i') -3-^yy°u if^-ym^^ (20 g, 9 5 
5 y*/u) <di, 2-^ h*f^?y (loomi) m&frX&fci-hVt?* (6 

3. 80g, 9 5§y*M &*XiTiiD*.s I£f3 0»Lfc. R 
/SM©4 J ^ 4- h y 7/V3ru * fMyv'/lz/a $ K (2 2. 7g, 9 5 $ y 
<D1, 2-^ (5 0ml) *#fc«TU E&#*M"C 4 ^Mfc 

25 #Lfc„ £OS«£* (3 00ml) <£tp^&£\ gfcgfcxfvV (5 0 Om 1 X 2) T? 

MJE^* L7c 0 y # 7^Pvf^7^-(f /locy : ^-fr 

^=1:1- h/t^^) f»|L, |^xf /v-^ty^f.^iJtx 3 - (3 
-7;^P7x=/k) -3-^"dry-2- ( (4- (h V tf/V) 7 ^/V) / 
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5vW) /nft^xf;v (2 8. 8g, 8 2%) «r#fc. 
mp 50-5 1°C 

IRvmax^cm' 1 : 1738, 1694, 1618, 1590. 
Anal. Calcd for CJWRA: C, 61.96; H, 4.38 

5 Found: C, 61.96; H, 4.33. 

'H-NMR (CDC1 3 ) 6 : 1.12 (3H, t, J = 7.0 Hz), 3.39 (2H, d, J = 7. 4 Hz), 4.12 
(2H, q, J = 7.0 Hz), 4.57 (1H, t, J = 7. 4 Hz), 7.22-7.80 (8H, m). 
■ 3) &ffcX& (14. 8g, 108. 65 (O^f-M^^A' (15 0 

m 1 ) fem^mikfrV^-f VV *A (8 . 22g, 217%]) *JV) &&I*.T& 

10 J&T3 0#jf#Lf;: o ^a*«:5*U 6fflz3- (3-7;vtu7 S ^) -3- 

^y-2- ( (4t- (hvy/^o/^ju) y^~/u) /D.wviif 

)\> (2 0 g, 5 4. 3 5 V^M (D^^)^—"T)V (50ml) W&%M*-X& 

at? 3 0 £Wt L7t, Tk^T, RJS«t l ftJ©£R*in*.-C* u HteTk ( 2 . 
0 Om 1 ) SrJUx., Wfc*5 l A' (3 0 Om 1 X 2) T'ttttJ Life. #1^****5 XXfi 

*^7^avF^77-f- (^f->- : mm^^= 2 : 1 — 1 : 1) T?** 
JRU ( 2 R S , 3RS) -3- (3-7/Vtn7i^) -3-t ( (4 

• - (hW/u^^^^u) t3-;v) -fuVJri'm.^^ (19. 4g, 

9 6%) zm&mikmt t-c#fc 0 

20 IRvmax^cm" 1 : 1726, 1713, 1617, 1593. 

Anal. Calcd for C l9 H 18 F 4 0 3 : C, 61.62; H, 4.90 
Found: C, 61.46; H, 4.83. 

'H-NMR (CDC1,) 8 : 0.94 (3H, t, J = 7.0 Hz), 2.90-3. 16 (4H, m), 3.91 (2H, q, 
J = 7.0 Hz), 5.00-5.10 (1H, m), 6.92-7.40 (6H, m), 7.48 (2H, d, J = 8.0 Hz). 
25 4) (2RS, 3RS) -3 - (3-7^n7x=A') -3-t Kd^>2- ( (4 
- (YD yjv-frxi t 5vW) 7*~;u) fc^V^x^/u ( l 9 g , 5 1. 

3 5 3 */v) o^/-/Kl00ml) 2Mfe7mfci- h 9 t&imWi 

(5imi, i o 2 5 v *m zMz-xmux-mtimw ufc„ i mmim 

X-m&t Lfc#, mk^JV (2 0 Om 1 X 2) TtttfiLfc. ttHtfftfcjfcja .fctfffi 
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J-^-^y-^frbfflfc&ZlEX (2RS, 3RS) -3- (3-7;^P7x^/V) 
-3-k FD^ri/-2- ( (4- (h!)7/VtP/f^) 7 ^-/V) ^nlft 
^(15. 6 g , 8 9%) Sr#fc, 
5 mp 128-129^ 

IRvmax^ctif 1 : 1713, 1618, 1593. 

Anal. Calcd for C 17 H U F4<V C, 59.65; H, 4.12 

Found: C, 59.53; H, 3.85. 

'H-NMR (CDC1 3 )5: 2.87-3.17 (3H, m), 5.13 (1H, s), 6.90-7.42 (6H, m), 7.47 
10 (2H, d, J = 8.0 Hz). 

5) (2RS, 3RS) -3- (3-7;^P7i-/l') -3-t ( (4 
- (f-U -7}Virvi^^-}V) y^~/u) *=?-;v) -fvMjryVfc (10. Og, 2 9. 
.2 ^ V^/V) ©fb7t Kn?7^ (2 5 Oml) Z?7 ^—jVfoXTis y )V 
7*JV (6. 9ml, 3 2.1^ 'j^tr/V) t VV^/^7%> (6. 1ml , 43. 

iB . s 5 y *m *Mx., A^wmmm^ *(2oomi) & 

MXffim*-?-^ ( 2 O 0 m 1 X 2 ) TtttB L7c 0 1 MfeMM, MmMW 

^mm^^-^^-^hn^^x (4rs, ssr) -5- (3-7/M- 
n7ai=/i') -4- ( (4- {yyy>\<irxi*=f->v) *=f->V) -1, 3-* 

20 y ^- 2 ^ ( 8 . 8 8 g , 9 0%) &#fc„ 

mp 143-144X: 

IRvraax^cm 1 : 1761, 1618, 1593. 

Anal. Calcd for C l7 H 13 F 4 N0 2 : C, 60.18; H, 3.86; N, 4.13 
Found: C, 60.06; H, 3.85; N, 4.06. 
25 'H-NMR (CDC1 3 )6: 2.24-2.48 (2H, m), 4.20-4.36 (1H, in), 5.03 (1H, s), 5.81 
(1H, d, J = 7.6 Hz), 7.02-7.22 (5H, m), 7.36-7.50 (1H, m), 7. 56 (2H, d, J 
= 8. 0 Hz) . 

6) (4 R S , 5 S R) -5- (3-7;Utn7x'/V) -4- ( (4- (MJ7/Vt 
tt/TM 7^~tV) ft-Ad-l, 3~**-t°/V i?y-2-*y (7. Og, 2 0. 
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6 ^ v *jv) <D3L& j —)v (loomi) mn\z. 8 mfekmzr hvv &7mm ( i 

2. 9ml, 10 3 5 V 49$mto®MMLtc 0 KJ&ft£&ffi& 

(3 0 0ml) T'#f?U %m^fr (3 0 Om 1 X 2) T'ttW Lfc D ttffl^^ 

5 ^/l<~^3c-y-l/frt>ft&&£ : £X, (IRS, 2SR) -2-TU-l- 

tc7i^) - 3- (4- ( h y yfrlru^tjv) y^^jv) (5. 

4 3 g , 8 4%) £r#fc 0 
mp 81-82°C 

IRvmax^cm" 1 : 1616, 1590. 

10 Anal. Calcd for C 16 H 15 F 4 N0: C, 61.34; H, 4.83; N, 4.47 

Found: C, 61.31; H, 4.81; N, 4.37. ' . 

frNMR (CDC1 3 ) 8 : 0.80-1.70 (2H, br), 2.43 (1H, dd, J - 13.6, 9.8 Hz), 2.83 
(1H, dd, J = 13.6, 2.8 Hz), 3.26-3.40 (1H, m), 4.69 (1H, d, J = 4. 8 Hz), 
6.94-7.08 (1H, m), 7.16 (2H, d, J = 8.0 Hz), 7.20-7.42 (3H, m), 7.55 (2H, 

15 d, J = 8.0 Hz). 

7) (IRS, 2SR) -2-7^/-l- (3-7;^d7x^) -3- (4- (h 
. U7/^n^f/V) y^jV) -l--7°u/<;—)V (4 5 Omg, 1. 445!J*;W 
(DT±Y=-YV^ (2 0ml) »4-7;i'tPt7^V'y^#yi (2 7 4 
mg, 1. 44$y^) *3<ttJ«l-^^-3- (S-v^fvW^/^PfcVl-) # 

20 ?\>1&x>4 % K • (4 1 2mg, 2. 1 5 5 ]) ^;V) & 1 -fc Ko df-i/- 

1 H— h JJ 7/^ (221mg, 1. 445U ^/U) ttx.tilt« 
»#Lfc. Htf£j#&7k (1 0 0ml) T3fr$?U R£|:c^7U (1 O Om 1 X 2) "C 

25 ^tV^feSI£ H B H$*t, mmit^m (5 7 3mg, 8 2%) 
mp 200-20 1°C 

IRvmax^cnf 1 : 1644, 1626. 

Anal. Calcd for ^^02 • 0. 1H 2 0: C, 66.56; H, 4.18; N, 2.87 
Found: C, 66.39; H, 3.99; N, 2.97. 
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l H-NMR (CDC1 3 )6: 2.80-3.12 (2H, m), 3.20-3.50 (1H, br), 4.72-4.90 (1H, to), 
5.15 (1H ( d, J = 3. 2 Hz), 6.02 (1H, d, J = 8.0 Hz), 6.92-7.62 (12H, m), 7.67 
(1H, d, J = 8.0 Hz), 8.08 (1H, d, J = 8. 4 Hz). 
17 7 



5 N- ( (IRS, 2SR) -2- ( 3 -y/U^n 7i^) -2-fc Kp^-I- ( (4 



(IRS, 2SR) -2-T57-1- (3-7^P7a^) -3- (4- ( hV 7 
)Virn^^-)V) y^^/P) -l-7°n/V^ (16 7mg, 0. 5 3?y*^) <D 
10 (20ml) f»6, 7-v>t Kn- 5 H-^y* [a] 

^ry-l-^MySdOOmg, 0. 5 3 $ D^/U) $3 £tf 1 -^fr- 3 - (3 
-vM 5v^T 5 / fcVV) 5 K • Wjft ( 1 5 3m g , 0.. 805U 

• ^/v) *5<ttFi-tKcif-v'-iH-^yy M)Ty*-;w (.8 lmg, 0. 5 3 5 U 
*M axtllt«l# Lfc. (10 0ml) -e#f?U 

15 f/KioomU2) -ettffl Lfc 0 i iM, 1 $&7K1^ hV? 

ffimvazmm^* — >^^e>s^$*T, (2 0 9m g , 8 

1%) ^#7t 0 
mp 151-152°C 
20 IRvmax^cnf 1 : 1638, 1618, 1590, 1518, 1327. 

Anal. Calcd for CmH^NOz ■ 0.2H 2 0: C, 69.04; H, 5.25; N, 2.88 
Found: C, 68.98; H, 5.16; N, 2.94. 

^-NMR (CDCLj) 5 : 1. 90-2. 10 (2H, ra), 2.12-2.28 (2H, m), 2. 60-2. 70 (2H, m), 
2.84 (1H, dd, J= 14.4, 10. 6 Hz), 3.00 (1H, dd, J= 15.0, 4.0 Hz), 3.61 (1H, 
25 brs), 4.60-4.80 (1H, m), 5.09 (1H, brs), 5.82 (1H, d, J = 8. 2 Hz), 5.84-5.98 
(1H, m), 6.16 (1H, d, J = 11.6 Hz), 6.92-7.42 (9H, tn), 7.53 (2H, d, J = 8. 0 
Hz). 

N- ( (IRS, 2SR) -2- (3-7/W^-py^=-/V) -2-fc Kp^-I- ( (4 
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K 

(IRS, 2SR) -2 -T 5 7-1- (3-7;^n7 -3- (4- ( MJ 7 

/M-p^fvl') -l-^o^y— (4 5 0mg, 1. .4 4$y*/W) © 

5 gj^c<fyv(2 Om 1 ) ^|:3-7i=^P tt—A'# n JJ K (3 2 Oral , 2. 
155!J *5j:tffi&fo£«F* (20ml) eDitifiX«tttfc„ kjs 
IS^TK (10 0ml) "C#RU Bttl^f'A' (1 0 0ml X 2) rttttbfc. ttffl 

mm^^-^*^frbm%i&£ltX&Mfc-&V>)(5 2 8mg, 8 3%)£#7t„ 
10 mp 151-152T; 

IRvmax^cm' 1 : 1651, 1620, 1590. 
. Anal. Calcd for C^H^NO^ C, 67.41; H, 5.20; N, 3.14 
Found: C, 67.38; H, 6.05; N, 3.10. 
. •. 'H-NMR (CDC1,) 5 : 2.36-2.44 (2H, m), 2.60-2.76 (2H, m), 2.80-2.94 (2H, m), 
15 3.20-3.28 (1H, m), 4.30-4. 48 (1H, m), 4.80-4. 90 (1H, m), 5.35 (1H, d, J = 
7.8 Hz), 6.92-7.40 (11H, m), 7.46 (2H, d, J = 8. 0 Hz). 

mmm 179..' 

( (IRS, 2SR) -2- (2-7yVtP7x^) -2-fc Ko«¥ 
( (4- (YVyjUfrut'T'/U) }=f-)V) aif-jU) -1-1-7? V 

20 Jotr/nK'frtf-S K 

1) 2 -7/1^ (2 5. 3g, 1815K/V) ©ff7t FB77 
y(300ml)»l, l'-*^#=yHf^-lH-W 5 ^/-/l' (3 2. 2g, 
19 8 5 y^e/v) ^rinxi, Sn?3 0^|fiJ$tfc. RftSS^-rn^R*/ a^rt/-* 
yZis&AtM. (2 7. lg, 9 4. 7 5 0**') £JU*., 3 0»Siimtfc o ^ 
26 jES^Kg^^A- (50ml) *3 Jzt&k (50ml) fcjnjfc, RlOWiO p HiSK 
ttlCJS:5*-C«a«*ap*.fc 0 KJS#&g|$fcx?7l' (2 0 0ml X 2) T»J*tt»U 

U ji7kW^^^!7AT^«EE©*Lfc B 
$)%i/V -titfWp&tru-? ytfyyj— i^-fy : |fc8fca:?yl/= 4 : 1) T?|# 
JKU 3- (2-7;^P7*=/lx) -3-^-^y^°P t 0 ^-^^^ (3 1. 9g, 
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8 4%) 'fr£&ft:R*& UT#fc. 
IRvmax Br cm" 1 : 1748, 1694, 1651, 1611. 
Anal. Calcd for C u H u F0 3 : C, 62.85; H, 5.27 
Found: C, 62.74; H, 5.24. 
6 'H-NMR (CDC1,) 8 : 1. 26 (3H, t, J = 7. 2 Hz), 3. 99 (8/5H, d, J = 3. 6 Hz), 4. 18-4. 30 
(2H, m), 5.85 (1/5H, s), 7.06-7.32 (4H, m), 7.32-7.52 (2/5H, m), 7.52-7.64 
(8/5H, m), 7.82-8.02 (2H, m). 

2) 3- (2-7/^0 71^) (2 0g, 95 

sy^) ©i, 2-&* y**/^#y (i oomi) mWttzfc^iki-hV ?A (6 

10 o%mm, 3. 8o g , 9 5 5 vfrM &*&tijrx-s o^mWLHo r 

1&tfc<D$\L4- h y ^ ^VWO'iM'T'ia 5 K (2 2. 7 g , 9'5 5 U *M 

<D1, h^ycc*^ (50ml) M£?f§TU Rjlfi:KSrMT?4«FM» 

*$Lfc 0 (3 0 0ml) ASk*^ (5 0 0m l X 2) t? 

y= 1 : 1-h/Urc^) "C^Ls 3- (2-7;^n7i^) -Z-±*V-2- 
( (4- (M)7;^P^f^) 7s^) /-f-M (2 5. 

7g, 7 3%) «r*AHWMfci;t"r#fc. 

IRvmax^cnf 1 : 1744, 1690. 
20 Anal. Calcd for C 19 H 16 F<0 3 : C, 61.96; H, 4.38 
Found: C, 62.04; H, 4.31. 

'H-NMR (CDC1,)8: 1.12 (3H, t, J = 7.0 Hz), 3.24-3.50 (2H, m), 4.12 (2H, q, 
J = 7.0 Hz), 4.58 (1H, t, J = 7.2 Hz), 7.04-7.60 (7H, m), 7.78-7.90 (1H, 
m). 

25 3) SIM (14. 8g, 10 8. 6 5U^) ^xf^7/l'(150 

mi) mm^m^vm-f-vvv^ (8. 2 2 g , 2175?^) *tia*.xm. 

jat?3 0^«j*Lfc. *8*fc5*U 6«fc3- (2-7;>tP7x^) -3- 
**y-2- ( (4- (h!J7;i/tD^f;i/) y^/u) ;*5vv) /nW>txf 
( 2 0 g , 54. 351) ^/V) (O-J'^tV^—y-fV (50ml) W$S&ti\%.X'2L 
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fi-e 3 o#}f# wt 0 tK^tn %.mmz 1 ^mm^nx-T^^u ie^k ( 2 

OOml) SriPx.. gfito^vv (3 0 Om 1 X 2) t?ttttl bfc 0 ttt±1^5r7X*3 £tf 

*y/^^7^^Y^^77^- (^M*-;/ : @fc^5Vv= 9 : 1-4: 1) "C» 
5 i£U (2RS, SRS) -3- (2-7^071=^) -B-fc Kp*->2- ( (4 
- ( h y ^ 9vP) 7 * ?A>) 7n Mirvm.^^ (16. 2 g , 

8 1%) **&ffltoh LT#fc. 

IRvmax^cm" 1 : 1717, 1618, 1586. 
Anal. Calcd for C 19 H 18 F 4 a,: C, 61.62; H, 4.90 
10 Found: C, 61.51; H, 4.74. 

• l H-NMR (CDClj) 5 : 0.96. (3H, t, J = 7.4 Hz), 2.84-3.20 (3H,'m), 3. 22. (1H, d, 
. J = 3.8 Hz), 3.94 (2H, q, J = 7. 4 Hz), 5.30-5.40 (1H, ro), 6.98-7.38. (5H, 
m), 7.40-7.62 (3H, m). 

.4) (2RS, 3RS) -3-(2-7/l'tD7i^) -3-t Ko^>2- ( (4 
15 - (MJ7/L'tn^^) 7 ^^/w) ~?ny£irvm.^fr (15. 7g, 

42. 551)*^) W^/^/KlOOmDM:, 2 ffl&m.fclr h V V A 
fofSfo (43ml, 8 6 § !) *>\>) aiTlKMLf:. BitiM* 1 Mfe 
timX-mkb Ufc$, |»ac^ (2 0 Om 1 X 2) l?ttttiLfc 0 ttWifct**** 

20 ^^-^f-^feSj^BH^itT (2RS, 3RS) -3- (2-7^071. 

-3-fc ( (4- (MJ7;^p^f7i') 71^) ^fvu) 7° 

DWy|(n. 7g, 8 0%) Sr#fc 0 
rap 122-1231C 

IRvmax^cm" 1 : 1713, 1491. 
25 Anal. Calcd for C ir H 14 F 4 0 3 : C, 59.65; H, 4.12 
Found: C, 59.60; H, 4.03. 

'H-NMR (CDC1 3 )6: 2.82-3.12 (2H, m), 3.12-3.30 (1H, m), 5.44 (1H, d, J = 4. 0 
Hz), 6.96-7.40 (5H, m), 7.40-7.60 (3H, m). 

5) (2RS, 3 RS) -3- (2-7;^D7i=/V) -3-t Kp^-2- ( (4 
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- (MJ7^a^^v) 7i^) *f-A>) yn^Vi (10. Og, 2 9. 
2 5 y^^) Orf7t KP77^ (2 5 0ml) Mfc, {^ssA'W* P rt> 
7i?K (6. 9ml, 32. HH;V) t YD^JVT^y (6. 1ml, 43. 
8 $ V *M 4mmtoimffi\sito * (2 0 Om 1 ) * 

5 MZ.Xfm^'?* ( 2 0 0 m 1 X 2 ) X*ti\tti Lr> 0 #itt|}££ 1 fiftM 

*|»SrBHfe3i^-^*f-^6«fefi**T (4RS.-.5SR) -5- (2-7/M- 
a7t-^) -4- ( (-4- ( h V y/uj-v J. f-M y^—fr) **?jv) -1, 3-^" 
U 5?y- 2-^-^(8. 7 3 g , 8 8%) SrfiMfc. 
10 mp 146-147<C 

IRvraax^cm" 1 : 1767. 

Anal. Calcd for C 17 H l3 F 4 N0 2 : C, 60.18; H, 3.86; N, 4.13 
Found: C, 59.99; H, 3.92; N, 3.90. 
■ l H-NMR (CDC1 3 ) 5 : 2.20-2.60 (2H, m), 4.26-4.46 (1H, m), 5.06 (1H, s), 6.05. 
15 (1H, d, J = 7. 8 Hz), 7.00-7.70 (8H, m). 

6) (4RS, 5SR) -5- (2-7;^P7s^;V) -4- ( (4- (MJ7;^ 

B^f/u) y^-M tf-M -i, (7. o.g, 20. 

• 6 5!)^)©x^;-/i,(i00ml)» 8ffifefcmk1- h y (1 
2. 9ml, 103 5 V *JV) 6B#^Wil^Lfc 0 * 

20 (3 0 0ml) T?*RU ifflfc*?^ (3 0 Om 1 X 2) TifcffiL/to 

^^tKt-^ u H7k«^ i/ <7 ^xmrnm.^ t fc. m%m&-y v # 

^;V*7A^Pvh^77^^ (g^^VV) T?»»U (IRS, 2 S R) -2- 
T5/-1- (2-7^tQ7x-/V) -3- (4- ( h !) 7;^^^^) 7x-;H 

- 1 -y°n -A> ( 6 . 2 g , 9 6 %) fcMttttft ^ tr#fc 0 

25 IRvmax^cm- 1 : 1618, 1584, 1487. 

Anal. Calcd for C 16 1I 16 F 4 N0 • 0. IHjO: C, 60.99; H, 4.86; N, 4.45 
Found: C, 60.90; H, 4.81; N, 4.20. 

l H-NMR (CDCl 3 )o: 1.0-1.8 (2H, br), 2.41 (1H, dd, J= 13.6, 11.0 Hz), 2.86 
(1H, dd, J = 14.0, 2.2 Hz), 3.36-3.48 (1H, m), 5.06 (1H, d, J = 4. 4 Hz), 
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7.00-7. 38 (5H, m), 7.48-7.62 (3H, m). 

7) (IRS, 2SR) -2-7$;-l- (2-7/^071=^) -3- (4- (1> 
!)7>tP^f;v) 7x=^) -l-7'n>'NV-;v(4 5 0iiig 1 l. 445!)^) 
©T*feh=MJA' (2 0ml) M^4-7;v*n-7-7^ Vl/ 1o (2 7 4 
5 mg, 1. 4 4 0*/H *5«fcTJ*l-cc5vu-3- (3-^?vW 5 tVU) # 
/U^U'-Mil (4 12mg, 2. 1 5 5 JJ *5.ktfl-fc Ko*V- 

i H-^yy* b y r >a-/u (22img, 1. 4459 

«#Lfc 0 R*S«Sr^C (1 0 Om 1 ) fWU (1 0 Om 1 X 2) "C 

(^^ : |Htai^=4 :1) T?»JSf LBWfe^f-^-^ 
^^fe??j|&J.£*Ts *jHflS^ft (4 6 5m g, 6 7%) &#7i„ 
mp 190-191'C 

IRvmax^cm' 1 : 1645, 1628, 1601, 1537. 
15 Anal. Calcd for (yyyWy: C, 66.80; H, 4.15; N, 2.89 
Found: C, 66.58; H, 4.12; N, 2.79. 

'H-NMR (CDClj) 8: 2.94 (1H, dd, J = 14.2, 11. 0 Hz), 3.23 (1H, dd, J = 14.2, 
4.0 Hz), 3.72 (1H, .d, J = 4.2 Hz), 4.74-4.94 (1H, m), 5.36-5.46 (1H, m), 
5,96 (1H, d, J = 8.4 Hz), 6.96-7.74 (13H, ra), 8.08 (1H, d, J = 8.4 Hz). 
20 mtfcM 18 0 

N- ( (IRS, 2SR) -2- (2-y>VJruy3i~)V) -2-t Fn^-l- ( (4 
- (MJ7/M-a^^7U) y^-)V) *^-;v) x.-;uy°xi^T % 

K 

(IRS, 2 S R) -2-T%/-l- (2-7MP7x^) -3- (4- (h V 7 
25 ;^n^f;W 7i-;H - l-7o/;^ (4 5 0mg, 1. 4 4^^) © 
HHxf /V (20ml) 3-7 x^^n t't=^^ c i) K (3 2 Oml, 2. 

15 5 tSjLTfii&ttM*. (2 0ml) ZMZ-XMUXlfe&mW tfc 0 £/S 

m*7k (10 0ml) T'WU fm^f-A^ (1 0 Om 1 X 2) XHHHLtZc tttU 
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mm^f-^-^^y^m^m^xmm^m ( 4 9 7 m g , 7 s %) %#tc 0 

rap 124-125T; 

IRvmax^cm" 1 : 1651, 1620, 1520. 

Anal. Calcd for C 25 H 23 F 4 N0 2 : C, 67.41; H, 5.20; N, 3.14 
5 Found: C, 67.30; H, 5.19; N, 2.89. 

'H-NMR (CDC1,) S : 2.30-2.42 (2H, tn), 2.66-2.98 (4H, m), 3.92-4.04 (1H, m), 
4.28-4.46 (1H, m), 5.12-5.22 (1H, m), 5.39 (1H, d, J = 8. 8 Hz), 6.98-7.40 
(10H, m)., 7.40-7.56 (3H, m). 

mmm isi 

10 N- ( (IRS, 2SR)-2-(2, 4-^7^0 7*^) -2-tKc^v'-l- 
( (4- {Y])7/vituf?-;v) 7i^) ff-su) ^iv) -A-yjVitu-i—)- 

1) 2, 4-^7/^0^11^ (lOg, 6 3. 3$y^E-/^) ©ff7tKn 
77V (15 0ml) JgJfclC 1,1' -*/^=;Hf^- 1 H-f $ ^/->V (11. 

15 3 g, 6 9. 6 5 *mzl, mux 3 ofifflwvtc Ei&mfc-rv^m^y 

^/^y*x/y&i& (1 0 g, 3 4. 8 $ y^/U) fcin^U MT'2^ti#L 
1t 0 Kf&mmWt^* (5 Om 1 ) *J «fcTj?7K (5 Om 1 ) ZlMx., j€£7KJl©p 

Htf$mfctez>%T*mmm*iiatt 0 R^m^mm^^ (2 0 o m i.x 2.) 

f±J U ttffl^^^^^K-e^ U AT^^flEW* Ltc 

20 m%Vs%fV ■bffrDy&t n-r h^77^- (^f-y : ^^/U= 4 : 1) 

Tif®lU 3- (2, 4-77^to7s=/V) -3-^y7°n t^V^^/U (9. 

8 5g, 7 4%) ^Hfe?ft^i: LT#fc 0 

IRvmax^cm' 1 : 1746, 1690, 1615, 1507. 

Anal. Calcd for C u H l0 0,F 2 • 0. 1H 2 0: C, 57.45; H, 4.47 
25 Found: C, 57.56; H, 4.48. 

>H-NMR (CDC1 3 ) 6 : 1.26 (3HX5/6, t, J = 7.4 Hz), 1.34 (3HX1/6, t, J = 7. 4 

Hz), 3.96 (2HX5/6, d, J = 4.0 Hz), 4.18-4.32 (2H, m), 5.80 (1HX1/6, s), 

6.80-7.06 (2H, ra), 7.80-8.06 (1H, m). 

2) 3- (2, 4-v 5 37AOJ-n:7^/P) -3-^y/nfe"tyg|xf/i/ (9g, 
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3 9. 4 5 y t/V) <D1, 2-*J*Y*cfx-9V (5 0ml) Wfc^fo&VCf' V ]) 
!?A (6 0%itt, 1. 5 8g, 3 9. 4$V*M &7k&TAPx.. m.UX 3 0# 
m¥Ltc 0 B.J&l&<D t $>K4- h V yjvirv * ^vw^^/K/p % F (9. 4 3g, 
3 9. 4 5 V^tV) ©1, 2-v^ b^ri^*:' (5 0ml) M£i&TU fflfc 
5 atSIt 3 H$HQ jK# Ufc 0 RJgjftSr* ( 2 0 0 m 1 ) <D $ Sftfcxtf : A' ( 2 
0 Om 1 X 2) TttbffiLfc. ttffltt&*38j:tm»££*^^U $R&mbT? 

' ^f-^fe|?#ifft$*T3- (2, 4-i^7^o7x-/l/) -3-^y-2- ( (4 
10 - (MJ7^a^^v) ^*-/v) ypbr^-^^i^v (li. 6g, 

. 7 7 %) &#7t 0 
mp 34-35t: 

IRvmax^cnf 1 : 1742, 1690, 1613, 1593, 1499, 1429. 

Anal. Calcd for C l9 H 16 0 3 F 6 : C, 59.07; H, 3. 91 
15 Found: C, 58.86; H, 3.67. 

• 'H-NMR (CDC1 3 )5: 1.13 (3H, t, J = 7.4 Hz), 3.22-3.50 (2H, m), 4.13 (2H, q, 

J = 7.4 Hz), 4.53 (1H, t, J '= 7.2 Hz), 6.80-7.02 (2H, m), 7.38 (2H, d, J 

= 8.0 Hz), 7.52 (2H, d, J = 8.0 Hz), 7.82-8.00 (1H, m). 

3 ) &fb£i& ( 7 . 0 6 g , 51. ^fr) (DV^/U^—^/U ( 1 0 0 m 

20 1) mmz&mkfttrMI-VV t& (3. 92g, 103. 5 5!)^) 

mux* 3 o^m#bfc„ yfmmz^u hm^z- (2, 4-^7/vtD7x^) • 

-3-^y-2- ( (4- (M>:7/M-n^/k) y^-;v) *^>v) yuh'^m 
(lOg, 25. 9^y =^)V) (Di^^JU^r-jU (50ml) &Wi%MZ- 

25 7k (2 0 Om 1 ) £*P;L BHfet?*' (3 0 Om 1 X 2) tttWUfc. 

^syUffrXy&tVTYyyyj^- (^iJ-y : @^^P/W=4 : 1) 
U ( 2 R S , 3RS) -3- (2, 4-^7Mo7i^) - 3-t Ku dr^- 2- 
( (4- (M)^;u^-d^^v) f?;i>) /nftyixf/l/ (8. 2 
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3g, 8 2%) fc*fe?lMK*fcLT#fc. 

IRvmax^cm" 1 : 1713, 1618, 1505, 1420. 

Anal. Calcd for C l9 H 17 0 3 F 6 • 0. 2H 2 0: C, 58.23; H, 4.47 

Found: C, 58.04; H, 4.60. 
5 'H-NMR (CDC1 3 )8: 0.97 (3H, t, J = 7.0 Hz), 2.80-3.18 (3H, m), 3.25 (1H, d, 

J = 3.6 Hz), 3.95 (2H, q, J = 7. 0 Hz), 5.28-5.38 (1H, m), 6.72-7.00 (2H, 

m), 7.18 (2H, d, J = 8.0 Hz), 7.48 (2H, d, J = 8.0 Hz), 7.40-7.60 (1H, m). 

4) (2RS, 3RS) -3- (2, \-J>7)V*vl y - 3 -t K* 

2- ( (4- (F!)7/Vto^f;V) ^fvU) ^Dt^yixf;U (8. 

10 lg, 20. 8 $ U ^•/t') <»*$J~-)\> (40ml) «EjRfc N 2 fafekBtt,"}- h V 

t? AtK^S (20. 8ml, 4 1. 6 5 V SrJUfcTM*?****!* Lfc 0 

RfflL&l&femkX-fmt Ltc&. (2 0 Om 1 X 2) T'lffltf:. tt 

• aHWh^iWfc^^-^W^fcWII**^ (2RS, 3RS) -3-(2, 4 
15 -^7^o7*=/V) -3-t Fndri/-2- ( (4- (h!)7;^n^f/V) 
*>) ^/V) -fuMTtxm (6. Og, 8 0%) 
mp 120-1211C 

IRvmax^cnf 1 : 1713, 1620, 1505, 1418. 

Anal. Calcd for C l7 H l3 0 3 Fs: C, 56.57; H, 3.64 
20 Found: C, 56.68; H, 3.59. 

l H-NMR (CDCl 3 )fi: 2.84-3.24 (3H, m), 5.38 (1H, d, J = 4.0 Hz), 6.70-6.98 (2H, 

m), 7.16 (2H, d, J = 8.0 Hz), 7.46 (2H, d, J = 8.0 Hz), 7.50-7.58 (1H, m). 
' 5) (2RS, 3RS) -3- (2, 4-'77^to7t^) -3-kl?C^- 

2- ( (4- ( h y ^ f-yl/) ^P^y| (5. Og, 

25 13. 9 S y*^) Of hy t KP777 (1 5 Om 1) flBfcfc* i?7x=;l/*^ 

* y k (3. 3mi, is. 3 =• y *ao tbV $ v ( 2 . 9 m 1 , 

2 0. 8 0**) 6l*BBJllfKB!«ELfc. Kt^EI, 7K (200m 

1) SrAPitTlHi*^ (2 0 0ml x 2) TfttifflLfc. ttWJS«ri&j£4H& ft 
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g^zr.^-^ *i-l/frt>m££k£Tt-C (4RS, 5SR) -5- (2, 
to7s-^) -4- ( (4- (M)7;l'tD>f;l') 7^^) ^^/U) -1, 3- 
V^-2-*y (3. 8 6g, 7 8%) 
5 mp 147-148°C 

IRvmax^cnf 1 : 1767, 1622, 1607, 1507. 

Anal. Calcd for C l7 H 12 0 2 F 5 N: C, 57.15; H, 3.39; N, 3.92 

Found: C, 57.12; H, 3.12; K, 3.63. 

l H-NMR (CDC1 3 ) 5: 2.24-2.56 (2H, m), 4.28-4.44 (1H, m), 5.12 (1H, s), 5.99 
10 (1H, d, J = 7.6 Hz), 6.78-6.92 (1H, m), 6.92-7.08 (1H, m), 7.17 (2H, d, J 
= 7.6 Hz), 7.50-7.64 (3H, m). 

6) (4RS, 5SR)-5-(2, 4-v f 7;l/to7x=/V) -4- ( (4- (YV 

,7/^0^^) ff-iv) -l, (3. 5 g, 

9 . 8 $ 3J (D^fS (60ml) feWK 8 Mfe^Mfcl- hDV AtK^ 

i5 (6. imi, 49$y^) mns., 6&fmtommfci>tz a %jfem&mffi&, tk 

(3 0 0ml) t*RU BHft*^ (3 0 Om 1 X 2) fftfettlLfc. 

(IRS, 2SR) -2-75/-l- (2, 4- 
i?7^B73i^/U) -3- (4- (YVy^n^^jU) 7i^) -1-7°P/V 
20 —A' ( 2 . 2 7 g , 7 0%) &#7c 0 
mp 99-lOOt: 

IRvmax^cm" 1 : 1618, 1501, 1427, 1420. 
Anal. Calcd for C^OFgN: C, 58.01; H, 4.26; N, 4.23 
Found: C, 58. 09; H, 4. 14; N, 4. 07. 
25 'H-NMR (CDC1 3 ) 5 : 2.39 (1H, dd, J = 14.0, 10.6 Hz), 2.83 (1H, dd, J = 14.0, 
3.0 Hz), 3. 36-3.48 (1H, m), 5.01 (1H, d, J = 4. 4 Hz), 6.78-7.00 (2H, m), 
7.24 (2H, d, J = 8. 0 Hz), 7.54 (2H, d, J = 8. 0 Hz), 7.50-7.62 (1H, m). 

7) (IRS, 2SR) -2-75/-l-(2, 4-^7/Vi-n7i=^ -3- (4 
- (Ml^/V^n^/V) 7x-^) -1-7d/V^ (4 0 0mg, 1. 2 13: 
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V^rtU) (D7±h=^hVJ^ (3 0ml) 4-7 JUtf-vf 7 ? VyjjfVfcvB. 

(2 3 0m g , i. 2 i $ y*/u) isxtfi-^Ar-a- (3-^f^r$;^p 

tVW #Atf*M 5 K • mkM. (3 4 7mg, 1.8 1 5 ]) *A0 t5«tt^l-t K 
d^-1H-<^/M)7)/^ (18 5mg, 1. 2 15!) ^rsU) SriHx.T^fi 
6 X*1&$ffl& Lfc 0 (10 0ml) TMfriR U g^Ri^/W ( 1 0 0 m 1 X 

2) -c^WLfc. ttffl^&igi^Jagt ifcj£*Rfttf-M> !7A*JSifc maim 

/l, .^1h^feff3feift§*T % (5 3 8mg, 89%) Srsft-fc. 

mp 194-195°C 

10 IRvmax^cm -1 : 1645, 1622, 1601, 1537, 1507. 

Anal. Calcd for C 27 H 19 0 2 F 6 N: C, 64.42; H, 3.80; N, 2. 78 
Found: C, 64.14; H, 3.59; N, 2.63. 

'H-NMR (CDClj) 8 ; 2.92 (1H, dd, J = 14.6, 11.2 Hz), 3. 19 (1H, dd, J = 14.6, 
3.8 Hz), 3.88 (1H, brs), 4.70-4.88 (1H, m), 5.33 (1H, d, J = 4.0 Hz), 6.96 
15 (1H, d, J = 8. 8 Hz), 6.78-7.18 (4H, m), 7.22-7.70 (8H, m), 8.08 (1H, d, J 
= 8.4 Hz). 

• mmmi8 2 

N- ( (IRS, 2SR) -2- (2, 4-^7^to7x=;V) -2-fc Kn^-^-1- 
( (4- ( hV 7/U^-a^=f-;U) 7 *.~)V) /T^) - 3~7 ^=-jU7°X2/-< 

20 >-7 % K 

(IRS, 2 SR) -2-7% /-I- (2, 4-^7;l^tD7i=;V) -3- (4- 
( F !) 7>to ^ f ;>) 7x-;i/) - 1-/d/V -yv (4 0 0m g , 1. 2 15!) 

Offl&^tV (20ml) »3-7s^7Dt't=/^c!) K (26 
9ml, 1. 8 15K;H &&xmft\tt-fc (20ml) ^iTlfiT?ttj| 
25 #Lfc. aS3R** (10 0ml) t?#3KU B)$£^5vV (1 0 Om 1 X 2) T'tt 

tc 0 mimmm^'i<-^*f-vfrhm&is&xmmfc£® (4 9 8m gl s 
9%) 

mp 126-127'C 
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IRvmax^cnf 1 : 1645, 1620, 1503, 1427. 

Anal. Calcd for C 26 H 22 0 2 F 6 N: C, 64.79; H, 4.78; N, 3.02 

Found: C, 64.82; H, 4.57; N, 2.86. 

l H-NMR (CDC1 3 ) 5 : 2.30-2.46 (2H, m), 2.64-2.92 (4H, m), 4.11 (1H, d, J = 4. 0 
5 Hz), 4.22-4.38 (1H, m), 5.04-5,14 (1H, m), 5.39 (1H, d, J = 8.0 Hz), 6.70-6.92 
(2H, m), 7.02-7.52 (10H, m). 

mmm 1 8 3 

N- ( (IRS, 2SR) -2- (3, 4-^7;^d7i^V) -2-t Kp^V-I- 
( (4- ( hV yA>*n*?A') 7*^) tf-fV) ^fA') - 4-7)^* n- 1-1- 

10 7^vy*;v^t5K 

1) 3, 4-i?7;^ngIS® (lOg, 6 3. 3 5 JJ *M <DT h 7 t KP 
77^ (3 0 0ml) «fc 1 , 1 * -%/Ul$-;U}fZ- 1 H-4 5 (11. 
3 g, 6 9. 6 5 V^M fclPx., £fiT?3 0#^#.L7c* KJSffiJ^o ^Bft*/ 
n^/i^ m^AldOg, 3 4. 8 5 y */V) * JP ±, Mt* 2 l$||Q9ttt b 

15 7c„ (50ml) fc^tfifc (50ml) SriP^ MtC7K*©P 

H^SM4Kl3&5**T?«tt»«:lD^fc. £Jfctt«rSHfc*?W' (2 0 Om 1 X 2) T'tt 

MWSr^ y * -?Vu# 7A^dt^57^ (^^.f-^ : RK*^= 4:1) 
"CKHRU 3- (3, 4-v J 7/^P^^-/l^) -3-^y7°Pfc°^-^^/V (1 
20 0. 3 g, 7 7%) &*§fe«83£ LT#fc„ 
IRvmax^cm" 1 : 1742, 1694, 1613, 1520, 1433. 
Anal. Calcd for C u H 1( ,0 3 F 2 : C, 57.90; H, 4.42 
Found: C, 57.78; H, 4.56. 

ty-NMR (CDClj) 8 : 1.26 (3HX4/5, t, J = 7.4 Hz), 1.33 (3HX1/5, t, J = 7. 4 
25 Hz), 3.94 (2HX4/5, s), 4.10-4.32 (2H, m), 5.60 (1HX1/5, s), 7.12-7.34 (1H, 
m), 7.48-7.86 (2H, m). 

2) 3- (3, 4-^7/^071^) -3-t^y7"Pt'i^xfyV (9g, 
3 9. 4 5!)^) ©1, 2-v^ h*i/^?y (50ml) JWRfc**flS"?- bV 
t>A (6 0%)ftit, 1. 5 8g, 3 9. 4 5!)*/^) SttK^TJPXs i§f 3 0 # 
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WE tfc 0 %J&WL<D^ 4- b P 7/U*V * f}V^S*J)V?Xi X K ( 9 . 4 3 g , 
3 9. 4^y^/V) Ol, 2-*J* bdf-i/a:^y (5 0ml) 8?«&SSTU 

ttSr^fiT? 3 H#ffifll# Lfc. RJStt** (2 00ml) <D*fc&#\ ( 2 

0 Om 1 x 2) -eHiWbfc. ttW*ft*43j;tJt|MWttl^T**U *R*fi(ESK^ 

( h/uccj/ : ^drf-^= i : l) -?ift$8U V 7** tV^—f/l'-^^rf-^^ 
feS<$AS*-C3- (3, 4-i?7;l^tP7i=;V) -3-**y-2- ( (4- ( MJ 
7^o>f^) 7^-/U) ^^/W) yPk't^xf/V (10. 9g, 7 1%) 

10 mp 48-49^ 

IRvmax^cnf 1 : 1738, 1694, 1615, 1518, 1429. 
Anal. Calcd for C l9 H 15 0 3 F 5 : C, 59.07; H, 3.91 
Found: C, 59.06; H, 3. 87. 

l H-NMR (CDC1 3 ) 5 : 1.30 (3H, t, J = 7. 2 Hz), 3.38 (2H, d, J = 7.2 Hz), 4.11 
15 (2H, q, J =7. 2 Hz), 4. 53 (1H, t, J = 7.2 Hz), 7.16-7.30 (1H, m), 7.34 (2H, 
d, J = 8.0 Hz)., 7.53 (2H, d, J = 8. 0 Hz), 7.70-7.90 (2H, m). 
3) ttfkjEft (7. 0 6g, 5 1. 8 5!J*/l') (O^^lV^f jv (100m 

i) mm^fcrnikfrtmi-vv (3. 92 g , 103- esy**) &mz-x 
aa-ea o#&#Lfc. w&&3*u zmzs- (3, 4-i?7/vto7x=;i') 

20 -3-3j-^y-2- ( (4- (MJy/w^-n^^u) 7ami! 
•x^yw (10g, 25. 95U ^/V) ©S^fvK^*- T/l- (50ml) ^StARx: 

7K (200ml) £flB;L, BBfc^A' (3 OOm I X 2) T'ttW Lfc. ttffl^&Tk 

25 ^y*^7MPvh;/77^ C^f" V : |»^/U= 4 : 1) 

L> (2 R S, 3RS) -3- (3, 4-^7^tP7i^) -8-fc Kn*$/-2- 
( (4- (hy7/Vto^f/V) 7*=7I/) ^fvW) 7*0^^^ (9. 8 
4g, 9 8%) Sr*f6»:ffcft£LT#fc 0 
IRvraax^cm -1 : 1715, 1620, 1520, 1435. 
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Anal. Calcd for C W H 17 0 3 F S '0-2H 2 0: C, 58.23; H, 4.47 
Found: C, 58.07; H, 4.41. 

l H-NMR (CDC1 3 )5: 0.95 (3H, t, J = 7.2 Hz), 2.86-3.12 (4H, m), 3.91 (2H, q, 
J = 7.2 Hz), 5.00-5.05 (1H, m), 7.04-7.34 (5H, m), 7.49 (2H, d, J = 8.0 Hz). 
5 4) (2RS, 3RS) -3- (3, 4-^7/l'tD7x-/l') -3-t Fn^y- 
2- ( (4- (M)7^ta^f/W) y^/U) tf-As) /afty|if^ (9. 
7g, 2 5. 05!)^) ©^/-/K40ml)», 2Mfe?mik1- V3 
V&imWL (2 5 m l, 5 0. 0 5 JJ ^A-) *M^X^XW®W¥\^tc 0 mM 

*iffimmtx*m$ik Ltz^ mm^* (2 0 om 1 x 2) xmmLtz a ttuum 
^m^mm^^-^^y^hn^^x (2rs, 3rs) -3- (3, 

*J7;vib-uy*~;v) -3-fc Fp^iX-2- ( (4- ( h ]) 7 ;v$ru *=f->v) 7x= 
tV) t^/V) ynety| (6. 7g, 7 4%) &#fc 0 
mp 76-77^ 

15 IRvmax^cra" 1 : 1713, 1620, 1520, 1435. 

'H-NMR (CDC1 3 ) 5 : 2.90-3.18 (3H, m), 5.07 (1H, s), 7.04-7.34 (5H,. m), 7.49 
■ (2H, d, J = 8.0 Hz). 
5) ( 2 R S , 3RS) -3- (3, 4-^7;l'tn7x=;l/) 
2- ( (4- (hVy/^v/^) 7^=.;v) **f-/v) 7"nfc'ty|? (5. Og, 

20 13. ©Th7t Fo77y (150ml) itt, ^7x=W 

* V /KTi> K ( 3 . 3ml, 15. 3 $ J) ^/W) t V D ^5vVT 5 V (2 . 9ml, 
2 0. 8 5y*/V) 6^f H 1Mil^tfc„ TO^^^m. 7K (2 0 0m 

1 ) tMXX^m^^ (2 0 Om 1 X 2) -fttlUUt, lS3&i6» N 

BHRac^-^1>-^bff||f*S*T (4 R S, 5SR) -5- (3, 4-^7^ 
to7s=/H -4- ( (4- (MJ7;^o^f^) *7vv0 -1, 3- 

D 2 ( 3 . 8 1 g , 7 7%) &#fc 0 
mp 157-158°C 
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IRvmax KBr cnf 1 : 1761, 1617, 1524. 

Anal. Calcd for C 17 H 1Z 0 2 F 6 N: C, 57.15; H, 3.39; N, 3.92 
Found: C, 57.12; H, 3.26; N, 3.76. 

l H-NMR (CDC1 3 ) 6: 2.24-2.44 (2H, m), 4.20-4.38 (1H, m), 5.31 (1H, s), 5.76 
5 (1H, d, J = 7.6 Hz), 7.04-7.30 (5H, m), 7.55 (2H, d, J = 8. 0 Hz). 

6) (4 R S , 5SR) -5- (3, 4-i>7^B7i^) -4- ( (4- ( MJ 

y/vj-u/^/p) tfM-i, s-ttWV W-2-*is (3. 5 g , 

9.8 5 <D^?;-;V (6 0ml) Wfc h V y&Tkf&Wi 

(6. lml, 495!)^) £APx, 6^W)t»Stfc 0 KJfcJfc&*l8&, tK 
10 (3 00ml) T*RU mm^^ (3 0 0m 1 X 2) T'Jft ft Lfc 0 tt«±l^^ 

^-^*>T&»fcW»*S**C, (IRS, 2SR) -2-7^-1- (3, 4- 
v^lod-n^cx^/u) -3- (4- (hVy^^n/^;u) y*.=-;v) -\-y°u;*J 
-/V ( 2 . 4 3 g , 7 5%) £#fc„ 
15 rap 99-100t 

IRvmax Br cuf 1 : 1618, 1576, 1518, 1429. 

Anal. Calcd for C 16 H u 0F 5 N: C, 58.01; H, 4.26; N, 4.23 

Found: C, 58.01; H, 3.97; N, 4.05. 

l H-NMR (CDC1,) 8 : 2.41 (1H, dd, J = 14.0, 10.4 Hz), 2.79 (1H, dd, J = 14.0, 
20 3.0 Hz), 3.22-3.36 (1H, ra), 4.66 (1H, d, J = 4.8 Hz), 7.04-7.32 (5H, m), 
7.55 (2H, d, J = 8.2 Hz). 

7) (IRS, 2 SR) -2-757-1- (3, 4-i?7/l'*P 7x=*) -3- (4 
- {bVy^n^f-M y*.=-)V) ~l-7u;<J—}V (4 0 0mg, 1. 215 
U*/V) <DT±b~b))fr (3 0ml) iIlU-7/VtPt7^l/y*;V#y® 

25 (2 3 0mg, 1. 2 1 5 D ^) *5«ttJ«l -xf;V-3- (3-S^fvUT 5 7 7°p 
tVU) %As#*M 5 F • £&& (347mg, 1. 815 y^E/W) *Sj;t*l-fc K 
P^-lH-^y/MIT^(l8 5mg, 1. 2 1$y^) ^MtM 
-eWff#tfc 0 £ffr$&7k (10 0ml) T?*&*?U BfcS^fVl" (lOOmlX 

2) tttWLfc. «Jffli££lS&5&!£gt i««tK1MI5^MJ^a*»«, HIp« 
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^-^f"^bfflS***T % (5 2 2mg, 8 6%) Sr#fc. 

mp 197-198°C 

IRvmax^cm' 1 : 1642, 1626, 1601, 1522, 1424. 
5 Anal. Calcd for C 27 H l9 0 2 F 6 N: C, 64.42; H, 3.80; N, 2.78 
Found: C, 64.20; H, 3.68; N, 2.69. 

l H-NMR (CDCl^fi: 2.80-3.10 (2H, ra), 4.64-4.84 (1H, m), 5.06-5.18 (1H, m), 
6.01 (1H, d, J = 8.8 Hz),. 6.94-7.72 (12H, m), 8.09 (1H, d, J = 8.8 Hz). 
. mMM 184 ■ 

10 N- ( (IRS, 2SR)-2-(3, 4-'^7/U*D -2-k Kp*S/- 1 - 
( (4- (Vyyjujru/f-si-) y^-ju) ^/v) -j^i^/n/ 

>7$ K 

(IRS, 2 SR) -2-T5/-1- (3, 4-^7/1/^0 7x^/1/) -3- (4- 
(MJ7/l/to^f/V) 7x=;V) -l-7a/V-/V (400mg, 1. 2 15!) 
15 ©BtH^^/V (20ml) flSJUac 3 - 7 i=/V7°P fc^rvl^ dU K (26 

9ml, 1 . 8 15!) */l/) fcitfgfrfqfiW* (2 O.m 1 ) ^JP^.TMMT'«^ 
W ^JS^Sr7K (10 0ml) f? U BSK^^ ( 1.0 0 m 1 X 2 ) Ttt 

fc, 8fift*i»i^ ^fy^Wil^TiH^ (4 7 lmg, 8 

20 4%) fcftfc. 
mp 114-115°C 

IRvmax^'cm" 1 : 1647, 1620, 1518, 1433. 
Anal. Calcd for C^O^N: C, 64.79; H, 4.78; N, 3.02 
Found: C, 64.88; H, 4.59; N, 2.90. 
25 l H-NMR (CDC1,) 5 : 2.26-2.50 (2H, m), 2.58-2.80 (2H, m), 2.82-2.96 (2H, m), 
3.36 (1H, brs), 4.22-4.40 (1H, m), 4.81 (1H, d, J = 2. 6 Hz), 5.34 (1H, d, 
J = 7.2 Hz), 6.98-7.38 (10H, m), 7.47 (2H, d, J = 8. 0 Hz). 

mmm 1 8 5 

N- ( (1 RS, 2 SR) -2-t Kn3rv/-2- Z U-sU) -l- ( (4- ( h 
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1) 1' -T±h1~7Vy (2 8. 2 9 g, 0. 1 6 6 25J)^) k*-?/~ 
>V (0. 5ml) O&Bt&x-f-A' (2 00ml) «fttfc**fl2^ MJ 17-^ (1 3. 
3g, 6 0%»tt, 0. 3 3 2**) &4>l/foflP*. % 8 0°CT'L. 5B#WHft#L 

^n?h^77-f- (^^-^:«^9 L /V'=2 0 : 1-6 : 1) T«U (1 
-1-7Y<<M |»if^ (3 8. 14g, 9 5%) SrHfe«jflEt UT#fc„ 
'H-NMR (CDC1 3 , 200M Hz) 5 1. 21 (2.4H, t, J = 7. 2 Hz), 1,36 (0.6H, t, J = 
10 7.1Hz), 4. 11.(1. 6H, s), 4.20 (1. 6H, q, J =7.2 Hz), 4.31 (0. 4H, q, J = 7. 1 
• Hz), 5.50 (0.2H, s), 7.44-7.67 (4H, m), 7. 86-7. '95 (2H, m), 8.03 (1H, d, J 
. =8.0 Hz), 8.75 (1H, d, J = 8. 4 Hz) ; IR (neat) 1740, 1682, 1315, 1211, 802, 
. 775 cm -1 

2) (l-t7h>f/l/) Sixf/l/ (10. 2g, 3 9. 9 5!)*;W ©7tl 
16 =. hV * (l 00ml) »jR|:4- (hy 7/^p^^/u) /<y^a5 K (9. 

5 4 gf 3 9. 9 5 y**) SrflP*., MT***#«#L;fc: 0 Efi?Si«:*ie& % * (5 
0 0ml) TtfRU Rlfct^TU (3 0 Om 1 X 2) t'^ffl Lfc. ttffl^^iafn^ 

*7i.^n-7f^77-f- Wl^V=l : 1) ft&Hfc 

20 ^yT/U^frOft^fe (7. 4 6g, 18. 6 3 5 ]) **) <D^~ 7~JV ( 1 0 

0ml)^I«(5. 07g, 37. 3 5 V *A>) *5 J:t***fc*** 

■7-b]J!7A (2. 8 2g, 7 4. 5 5 y **) £ 9Pi£LfcZ n (NH 4 ) 2 tf)^— 

r/Kioomi) aBK&flut, is-e 3 o #«#us:. i mmmm 

S(lOOml) fc&€> imtx-f'A' (3 0 Om 1 X 2) TrttttiLfc «j|±J?££t& 

« (3. 7 4 g, 9. 29*!)^) ©^/-^ (4 0ml) lM^K 
IWtJ-J- h y * Afcttm (20ml, 2 0 5 y *r*) SrflDts lit? 4 R#K$# Ufc. 

1 (40ml) BHfc^A' ( 1 0 0 m 1 X 2 ) T? 
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3RS) -3-fc Fn^r^-S- ( l--*-?:? l^/V-) -2- ( (4- ( h V 
AO 7ai^) p^AO -/Wj-ym (2. 4 8g, 16%) &#7t„ 

5 mp i5i-i52t: 

IRvmax^cm" 1 : 1713. 

Anal. Calcd for C 21 H 17 F 3 0 3 • 0. 1H 2 0: C, 67.05; H, 4.61 
Found: C, 67.02; H, 4.45. 

'H-NMR (CDCls) 8: 2.87 (1H, d, J = 14.0 Hz), 3.10-3.40 (2H, m), 6.04 (1H, 
10 d, J =2. 8 Hz), 6.98 (2H, d, J =8.0 Hz), 7.34 (2H, d, J = 8.0 Hz), 7.42-7.62 
(3H, ra), 7.72-7.98 (3H, m)., 8,03 (1H, d, - J = 9.2 Hz). 

3) ( 2 R S , 3 RS) -3-t Ka^:X-3- (l-i~7?U~;U) -2- ( (4-- 
(hP^/l^P^A) 7^~/U) ff-M -fv\?7*rl/m. (2. 6 4g, 7. 0 5 
$JJ*A) ©rl^7tFn77i / (5 0ml) f&ffiz.i?7 ^—/isTfrX-fc.}) ;UTx? K 
IB (1. 67ml, 7. 7 6 O^'l') fciTJ^P^AT^ (1. 5ml, 10. 

6?u^) *Mz-xi\%rm%! i mmLtc 0 bos»tK (soomi) wiu 

RHfcc^A' ( 2 0 O m 1 X 2 ) T'tttti Lfc. ttft^fc^&gTkT*^ U MM 

(4RS, 5SR) -5- (l-WI/^) -4- ( (4- (Ml7^tn 
20 ^?7W) 7^^/V) ^A) -1, 3-W^/D^-2-ty (2. 1 9 g, 8 4%) 

rap 202-203t 
IRvtnax^caf 1 : 1761. 

Anal. Calcd for C 21 H 16 F 3 N0 2 : C, 67.92; H, 4.34; N, 3.77 
25 Found: C, 67.90; H, 4.15; N, 3.63. 

Ml-NMR (CDC1 3 ) S: 2.15 (1H, dd, J = 13.6, 4.4 Hz), 2.37 (1H, dd, J = 13.6, 

10.2 Hz), 4.46-4.64 (lH, m), 5.38 (1H, brs), 6.53 (1H, d, J = 7.6 Hz), 6.97 

(2H, d, J = 8.0 Hz), 7.39 (2H, d, J = 8.0 Hz), 7.46-7.80 (4H, m), 7.80-8.00 
(3H, m). 
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4) (4 R S, 5SR) -5- {l-^V 5 V~)V) -4- ( (4- ( MJ 
f-A) y^~A) t=?A) -1, 3-**D-9])x?l'-2-*l' (2. lOg, 5. 6 
6 ^ <J ox^;-/K30ml) fSfflc 8 fc&zKmb-?- h 5 * AtKM ( 3 . 
5 3ml, 28. 3 5 V *A) &Mx., 1 B#WinB3SSE Lfc D KJSS^IIf, 7K 
5 (10 0ml) T*#f? U mm^A ( 1 0 0 m 1 X 2 ) T*tttti L7c„ ttW^^IS 

f/MlOOml) ^itHC 1 -^^^^^P^s ^$r«itt U 
fc&i&ift&^-TVi'TifcfrU (IRS, 2 SR) -1-fc (1-y-y 
^I^/k) -3- (4- (hVyA*v*3~A) y^=-A) -2-7u\?AT%l<'%M. 
10 I (1. 5 6g, 7 2%) &mc 0 
mp 229-230t) 
IRvmax^cnf 1 : 1761. 

Anal. Calcd for C 20 H 19 C1F 3 N0 • 0. 1H 2 0: C, 62.62J.H, 5.04; N, 3.65 
Found: C, 62.44; H, 5.07; N, 3.88. 
15 l H-NMR (CD 3 0D) o : 2.80-3.04 (2H, in), 3.96-4.10 (1H, m), 5.93 (1H, d, J = 2. 6 
Hz), 7.02 (2H, d, J = 8.0 Hz), 7.37 (2H, d, J = 8. 0 Hz), 7.46-7.62 (3H, m), 
■ -7.78-7.96 (3H, m), 8.07 (1H, d/ J = 8.0 Hz). 

. .5) (IRS, 2 SR) -1-fc Fn3rv--lT (l-^7^K-/V) -3- (4- (h 
]}yA^o/f-A) y^~jV) -2--?vt°;VT^lsm$& (1 5 Omg, 0. 39 
20 5 ]) <D0B^A (5ml) t&K\Z 1 -TV At v JJ K ( 8 9m 1 , 0 . 

5 9 5 y *a) &£xfiffimw§& (5mi) fcjpjfcTM*ciwaH* tfc. 

&tK (50ml) TtffrflU mm^A (50m IX 2) HfflLfc. ttttl^Sr^ 

^ .^f-^blHjrft$*T % &Mfc£4fe (17 2mg, 88%) £#Tt„ 

25 mp 217-218'C 

IRvmax^cnf 1 : 1615, 1591, 1537, 1526. 

Anal. Calcd for C^H^NO;,: C, 74.54; H, 4.84; N, 2.80 

Found: c, 74.33; H, 4.96; N, 2.76. 

'H-NMR (CDC1 3 ) 5 : 2. 80-3. 14 (3H, m), 4.94-5.12 (1H, m), 6.04 (1H, brs), 6.32 
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(1H, d, J = 8. 8 Hz), 7.17 (2H, d, J = 8.2 Hz), 7.20-8.00 (15H, m), 8.45 (1H, 
d, J = 8.4 Hz). 
MM® 18 6 

( (IRS, 2SR) -2-t (l-i~y * U^/U) - 

5 1- ( (4- (hV7*'*-* 7*~M *7A') -1-1-7* \sy% 

4-y)V^n-fy*w-\-%)Vi^ym. (112mg, 0. 5 95!)^) <£>x 
h7* Kn77^ (5ml) m&\^ ^t9/^D!> K (0. 10ml, 1. 1 
8 5^^) *Sj:tfN, N-'^f***A75 K (0. Olml) %JPx.T, £ 
10 ffl-C 3 0 ftfflMW U Rffctt&JWEff* tfc 0 JHMfcOlHfcn?*, (5ml) W 
tc (IRS, 2SR) -1-t KndrV-1- (1-^7^V=/U) -3- (4- ( h J> 7 
/l/^-p ^ ^/V) 7i=/P) - 2-7* p tf/UT 5; ( 1 5 0 m g , 0. 395y 

*JU) (5ml) *aD*.T*a*T?^ai#Lfc. KlS»**.(5 

Oml) T»*3RU mk^Tfr ( 5 0 m 1 X 2) Lfd 0 fttfltt&t&ftlAtt* 

i6 Tftffr l, mfcim-* 7 a t? *a»*WBEff* tfc 0 «r 3/ y * <7Vl^ 7 

^nv^77^- 4 : 1) "ClMBU 

^f-^&WBf***^ MilS^ (14 7mg, 72%) «r#fc. 
mp 195-l?6t 

IRvmax^cm" 1 : 1644, 1620, 1514. 
20 Anal. Calcd for CJWflk'- c > 71.95; H, 4.48; N, 2.71 
Found: C, 71.67; H, 4.63; N, 2.56. 

'H-NMR (CDC1 3 ) 6 : 2.78 (1H, d, J = 3.0 Hz), 2.80-3. 16 (2H, m), 4.96-5. 14 (1H, 
m), 6.05 (1H, s)„ 6. 27 (1H, d, J = 8. 8 Hz), 6.98-7.10 (1H, m), 7.14-7.30 
(3H, m), 7.40-8.00 (11H, ra), 8.09 (1H, d, J = 8.4 Hz), 8.44 (1H, d, J = 8.4 
25 Hz). 

mmm is 7 

N- ( (1 RS, 2 SR) -2-fc Ka^-7-2- (l-1~7#l>~M -1- ( (4- (h 
D7;vjrv*T>v) 71=^) tfM ^fr) -2--f7^ l/y*^*f5 K 
. (IRS, 2SR) -l-tKP^71- (l-t7^^;V) -3- (4- (M)7 
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;^o^f;V) 7x=;V) -2-yD^VT^it)l (1 5 Omg, 0. 
=b/V) ©gfcgfeicfvl' (5ml) 2-1-7 pJK (112mg, 0. 

5 9 0^) fcitHBfoiflMc (5ml) %Jllx.tIIt«ijfLfc 0 Rfiffi 
(5 0ml) ftRU mm=^^ (5 Om 1 X 2) T?ftfflLfc 0 Jfctftf&&& 

3vl> ^f-^felMS***^ MMk^ (16 Omg, 8 2%) £#7t„ 

mp 251-252t: 

IRvmax^cnf 1 : 1644, 1620. 

Anal. Calcd for CjyyKV C, 74.54; H, 4.84; N, 2.80 
10 Found: C, 74.25; H, 4.56; N, 2.75. 

l H-NMR (CDCla) 6 : 2.82-3.30 (3H, m), 4.80-5.00 (1H, m), 6.08 (1H, s), 6.59 
(1H, d, J = 7.4 Hz), 7. 15 (2H, d, J = 8. 2 Hz), 7.40 (2H, d, J = 8. 2 Hz),. 
7.50-7.80 (6H, m), 7.80-7.98 (6H, m), 8.12 (1H, s), 8. 45 . (1H, d, J = 8. 4 
Hz). 

15 WSM 18 8 

( (IRS, 2SR) -2-t Kp3^-2- (l-t^^t/^) - 
1- ( (4- (VVyjUj-vt^M 7i^) tJ-A') ^5vV) -<^XT5 K 

(IRS, 2 SR) -1-t Kadri/-1- (1-^7^ W^/V) -3- (4- (hV 7 
/U^-v^^M 7i-;H -2-7°PtVl^T5>'ii^ (1 5 Omg, 0. 3959 
20 *;V) ©S^xf/l/ (5ml) ^^^4-7^^-p^^-y-l'^^ n ]) K (7 Om 1 , 
0. 5 9 5 y &j:tfttftgV* (5m 1) ttxLTMt'HWtfc. R- 
' t£tt*7K (5 0ml) UftRU Wm.^'f'A' (5 Oml X 2) "CttfflLfc. ttftitt 

&^/v-^V>frbm&§ i ^X,mmtt&%i(l 5 2mg, 8 3%) &#fc 0 
25 rap 194-195'C 

IRvmax^cm -1 : 1638, 1605, 1539, 1501. 

Anal. Calcd for C 27 H 21 F 4 N0 2 : C, 69.37; H, 4.53; N, 3.00 

Found: C, 69.32; H, 4.54; N, 2.94. 

'H-NMR (CDC1 3 )6: 2.80-3.18 (3H, m), 4.76-4.92 (1H, m), 5.98 (1H, brs), 6.40 
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(1H, d, J = 8.4 Hz), 7.00-7.14 (4H, m), 7.38 (2H, d, J =8.4 Hz), 7.46-7.70 
(5H, m), 7.80-7.96 (3H, m), 8.38 (1H, d, J = 8.4 Hz). 
MMM 18 9 

N- ( (IRS, 2SR) -2-t Kp*'^2- (l-Tyf -1- ( (4- (h 

5 yy^u/^jv) y^->v) *=f-;v) 3.? a?) -A- (MJ?^^) 
XT $ K 

(IRS, 2SR) (1^7^^) -3- (4- (hP7 

Atf-p ><?VW) 7a=;k) -2'-7 , Dfc>7 5yiiI (1 5 Omg, 0. 3 9 $ V 
(Dffim^/v (5ml) h V yfrXu * f/Kyy^;^ p y K 

10 (8 7. 5ml, 0. 5 9 5!)^) *5«t^fRllW^K (5ml) ^nxTMl? 
• ««!JI#Lfc. (5 0ml) "C«U BH»*^ (5 0mlX2) T?" 

Lfc. igfe^Sllxf ;|/-^^rfy^tSfefa ^X.illb^tl ( 1 7 8mg, 
8 8%) Sr#fc,. 
15 mp 232-233t; 

IRvmax^cm" 1 : 1644, 1534. 

Anal. Calcd for (yyyflV C, 64.99; H, 4.09; N, 2.71 
Found: C, 64.77; H, 3.93; N, 2.55. 

'H-NMR (CDClj) 8 '■ 2.68-2.74 (1H, m), 2.80-3.20 (2H, ra), 4.82-5.00 (1H, ra), 
20 6.00 (1H, s), 6.39 (1H, d, J = 8.4 Hz), 7.12 (2H, d, J - 8. 4 Hz), 7.40 (2H, 
d, J = 8.4 Hz), 7.50-7.78 (7H, m), 7.82-7.98 (3H, m), 8.39 (1H, d, J = 8. 0 
Hz). 

mm<\ 19 0 

N- ( (IRS, 2SR) -2-t Kp^^-2- ( V $ V~A>) -1- ( (4- (h 
25 !)7^tP^^) 7*~Ar) tJ-A') i/f P^f-^/M^irS; F 

(IRS, 2SR) -1-fc {l-Tyf^-M -3- (4- (hl)y 

;V*vi*f'A>) y*-M -2-7.u\£;i>T%yW®)& U 5 Omg, 0. 39$!) 

<D^^/U (5ml) ftlfcfci/^ U^Zc-fylJ fr-R-Jl'? p U K (87. 
8ml , 0. 5 9 5 l)**') »J;Vfi&»SW* (5ml) ^iitiitl^i^ 
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LfCo (50ml) T*W U mm^/^ ( 5 0 m 1 X 2 ) X^tH Lfc„ 

!$9£i/y *^7^P-7 Yifyy-(— (^*Vy : ^^/V=4 : l) Tit 
»U.ffl«^^-^*if^&Sfei3«^fc^ (I4 1mg, 7 9%) 

5 

mp 156-157°C 

IRvmax KBr cm- 1 : 1645, 1508. 

Anal. Calcd for C^FjNOj: C, 71.19; H, 6. 20;. N, 3.07 
Found: C, 71.14; H, 6.43; N, 3.06. 
10 Hl-NMR (CDC1,) 5 : 1.00-1.44 (5H, in), 1.50-1.80 (5H, m), 1.86-2.10 (1H, m), 
2.70-3.10 (2H, m), 3.15 (1H, d, J = 3. 0 Hz), 4.52-4.70 (1H, .m), 5.74 (1H, 
d, J = 8.0 Hz), 5.84 (1H, s), 7.05 (2H, d, J - 8. 2 Hz), 7.39. (2H, d, J = 
8.2 Hz), 7.44-7.70 (3H, m), 7.78-7.98 (3H, m),. 8.29 (1H,. d, J = 8. 4 Hz). 

mmm 191 

15 N-((1RS, 2SR) -2-tKo*i^2- (l-t7^l/=^) -1- ( (4- (b 
!)7/^n^f^) fT-fr) ^9vw) -4- mk7 $ K 

4- mm (8 6ml , 0. 5 90^) Ofb7tKa77^ 

(5ml)», W!)/^P!)K(0. 10ml, 1. 18^^) *5i 
tW, N-^f;l/*/VA7 5K (0. 0 1ml) £Jnx.T s IfiT*30^W 
20 U KJfcfc&fcEEf?* Lfc 0 JHMbOfiW^A' (5ml) *g$tK (IRS, 2 S 
R) -1-tFn^l - 9 -3- (4- ( MJ 7A<*n^f/U) 7 

s.-M -2-zfu\f;V7 ^VW®& (1 5 0mg, 0. 3 9^!^/^) &«fcrj*£&fq 
MWtK (5m 1 ) &iW*TS»T?***8#Lfc. (5 0m l) "Cft^U 

BEfctfvU (5 0ml X 2) -CtttttLfc. ttW«*ftft***Tfft^t, MtR?» 
25 •^^v'!7AT^^M*L7 v c 0 Mte^ft^^-^^^a^SjIS** 
aaSffc^Kf (HOmg, 5 6%) £#fc 0 
mp 139-140t 

IRvmax^cm" 1 : 1651, 1644, 1514. 

Anal. Calcd for (yyVNO^S ■ 0. 1H 2 0: C, 67. 34; H, 5. 29; N, 2. 80 
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Found: C, 67.18; H, 5.44; N, 2.69. 

l H-NMR (CDCI3) 8 : 1.80-2.00 (2H, m), 2.02-2.30 (2H, m), 2.60-3.04 (5H, in), 
4.58-4.76 (1H, m), 5.75 (1H, d, J = 8.4 Hz), 5.85 (1H, s), 6.64-6.70 (1H, 
m), 6.86-6.96 (1H, m), 7.00-7.18 (3H, ro), 7.36-7.70 (5H, m), 7.76-7.96 (3H, 
5 m), 8.30 (1H, d, J = 8. 4 Hz). 

mmm 1 9 2 

((IRS, 2 SR) -2-fc h^^i/-2- (4-^ h^'sy^-fr) 
-1- ( (4- (V])7/u*ut?-;u) 7*=.JV) **f-)V) -l-t7^i/y 

10 1) (2 6. 2g, 17 20*^) Ofh7tKn77 

y(150ml) W&iz 1,1' -%J\<i$^;u\f*- 1 h-W 5 yV—fr (30. 7 g , 

18 9 5 y*^) stAbx, mm.x*5mwiMW^tc 0 wL^m^^^fk^y^j^ 

if*WAi& (27. lg, 94. 7 5 6 0TC.l?21IW#Lfc o 

R)fri£Ki^^VV (50ml) (50ml) £#PX-. j£^7KS©pH^ 

15 ^ttt^S^-eii^^P^TtoH^^^^/K 2 0 0 m 1 X 2) T^ttW U 

m*WlJ>f)\<t>7K?v?y>f : 7-7 4- {^^V :mk^^=± ■■ 1) t?ts 

SSU 3- (4-^ h^ri/^m^U) -3-^y7*BW^xfA/ (3 7. 6g, 
9 4%w/w, 9 2%) ^j|fettWat#fc„ 
20 IRvmax^cm' 1 : 1738, 1682, 1601, 1576. 

Anal. Calcd for C 12 H M 0 4 : C, 64.85; H, 6.35 
Found: C, 64.93; H, 6.26. 

l H-NMR (CDC1 3 )6: 1.26 (3H, t, J = 7.0 Hz), 3.85 (3/10H, s), 3.88 (27/10H, 
s), 3.94 (18/10H, s), 4.21 (2H, q, J = 7.0 Hz), 5.58 (1/10H, s), 6.90-7.00 
25 (2H, id), 7.70-7.78 (2/10H, m), 7.88-7.98 (18/10H, m). 

2) 3- (4-^ h*ci/-7^^M-3-**y7vt°*l/m^ ! ?/^(2 0 g, 8 4. 
6 5';*/H O7th=hJJ//.(20 0ml) ^C44!J7/^D^fMy 
^P5K(20. 2g, 84. 6 5 *5«fctf£c&#y !7A (2 3. 4g, 

16 9 %V^) 6 0tJtT2«i|H»#Lfc. £J&$&$tl£@5!r^ * (5 
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0 0ml) "CftJRU BB^^ (5 0 Om 1 X 2) T'ftffi Lfc. ttttltt***5J: 

!)*^7A^avf^77-f- ( : ^f-i/= 1 : 1 - h/l^OO "C 

(4-^ Y*rV7^~>V) -3-**y-2- ( (4- ( h V * *$->V) 

5 y^jv) *?-a>) ^Wy^f/Kl9. 2g, 5 6%) 
T#fc 0 

IRvmax^cm' 1 : 1732, 1682, 1601, 1576. 
Anal. Calcd for (y{ 19 F a 0 4 : C, 63.15; H, 5.03 
Found: C, 63. 14; H, 4.83. 
10 l H-NMR (CDC1,) 5 : 1. 12 (3H, t, J = 7.4 Hz), 3.37 (2H, d, J = 7. 2 Hz), 3.85 
(3H, s), 4.10 (2H, q, J = 7.4 Hz), 4.58 (1H, t„ J = 7.2 Hz), 6.92 (2H, d, 
J = 8.8 Hz), 7.35 (2H, d, J = 8. 0 Hz), 7.51 (2H, d, J = 8.0 Hz), 7.95 (2H, 
d, J = 8.8 Hz). •' 

3) &<ftl3E$& ( 1 2 . 3g, 9 0. 4 ^ D ©i^xf ;n-r^ (15 0m 

15 i ) wm^im^it^m-r mj (6 . 85 g , isud zmz-x&u 

l?3 0#«Ut, ^t»£3*U 5^-3- (4-^ l*V7*~M -3-^ 
. y-2- ( (4- (b JJ^/M-P^/l') 7i=^) T'uwyiif;!' (1 

7. 2g, 45. 25!) *M WxJf-lVzz.'-'TjV (50ml) W^Mx.XMU 

T-3 oftmwvtc *^Ts Rfcm^i&fc&k*n*-xt^i'?-u h^tk (2 

20 0 0ml) mk^A^ ( 3 0 0 m 1 X 2) T'tttU U7t„ ttW$&7k:}3 

^^7^70? Y?77J— (^-fy : B^a:^= 4 : 1-2 : 1) Ttfti 
SiU (2RS, 3RS) - 3-t Ko^>-3- (4-^ b^r^7x-;U) -2- ( (4 

- (hi) 7/^a^^w) ^9vv) /pety^xf^ (15. lg, 

25 8 7%) *m&®tk®tLxmc 0 

IRvmax^cnf 1 : 1728, 1615, 1586, 1614. 
Anal. Calcd for C^FA : C, 62.82; H, 5.54 
Found: C, 62.71; H, 5.42. 

l H-NMR (CDC1 3 ) 8 ■■ 0. 91 (3H, t, J = 7.0 Hz), 2. 72 (1H, d, J = 2. 6 Hz), 2. 90-3. 10 
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(3H, m), 3.81 (3H, s), 3.87 (2H, q, J = 7.0 Hz), 4.96-5.04 (1H, m), 6.89 
(2H, d, J = 8.8 Hz), 7.22 (2H, d, J = 8. 0 Hz), 7.31 (2H, d, J = 8. 8 Hz), 
7.48 (2H, d, J = 8.0 Hz). 

4) (2RS, 3RS) -3-t h*P^-3- (4-^ h^>7x^) -2- ( (4 
5 - (MJ7/Wtn^f^) 7*=/V) tf-fr) /netyfxf/l/ (14. 7g, 
3 8. 4 5 JJ *M (D*9/-;V (6 Oml) iSttlc, 2^0S^B^r hV 
M (3 8. 5ml, 775!) *7V) £JnxT^rC«jf # bfc. £0S« 1 M 

fzmm-cm&k vit&, mm^/^ (2 0 o m 1 x 2) -cam Lt. 

10 ftifea:^-^ ^^felMt***^: (2RS, 3RS) -3-t 

(4-^ hdp^7*=/V-) -2- ( (4- (f^/Wtn^f/V) 7^/V) ^/U) 
ycW^Kll. 7g, 8 6%) «r#fc„ 
mp 113-114^ 

IRvmax^cnf 1 : 1715, 1614, 1514. 
15 Anal. Calcd for C 18 H 17 F,0 4 : C, 61.02; H, 4.84 
Found: C, 61.03; H, 4.85. 
• l H-NMR (CDClj)5: 3.03 (3H, s), 3.80 (3H, s), 4.98-5.06 (1H, m)', 6.89 (2H, 
d, J = 8.8 Hz), 7.19 (2H, .d, J = 8. 0 Hz), 7.29 (2H, d, J = 8. 8 Hz), 7.47 
(2H, d, J = 8.0 Hz). 

20 5) (2RS, 3RS) -3-t Ka>i/-3- (4-^ f^ri/7x^) -2- ( (4 
- (b!J7/VtP^f/>) 7*.~M tfjV) /Pttyi (10. Og, 2 8. 

2 5 V ^;V) ©7b7t KP77V (2 5 0ml) ^(C, v?7 i—yl^X/fr ]) )V 
T^K (6. 7ml, 3 1. 1 5 !J *M t h ]) % V (5. 9ml, 4 2. 

3 5^;n srflusu mmmmmLtz 0 smmi, * uoomi) * 

25 JPfcTlH**?*' ( 2 0 0 m 1 X 2) T'ttffi Lfc D ttffl^^r 1 l&faSW 

®%m&^,U-^*rVyi>>t>WmM>i$1£X (4RS, 5SR) -5- (4-^h^ 
i^7i^) -4- ( (4- (MJ7^o^^v) y^~/v) -l, 3-;t 

drf-yy^^-2-^-^ (9. 8 9g, 9 9%) &#fc 0 
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mp 164-165t 

IRvmax^cnf 1 : 1755, 1615, 1516. 

Anal. Calcd for C l8 H 16 F 3 Na,: C, 61.54; H, 4.59; N, 3.99 
Found: C, 61.25; H, 4.50; N, 3.82. 
5 'H-NMR (CDC1 3 ) S : 2. 37 (2H, d, J = 7.4 Hz), 3.83 (3H, s), 4.23 (1H, q, J = 
7.8 Hz), 5.32 (1H, brs), 5.75 (1H, d, J = 7.8 Hz), 6.88-7.00 (2H, m), 7.11 

(2H, d, J = 8.0 Hz), 7.20-7.32 (2H, m), 7.52 (2H, d, J = 8. 0 Hz). 

6) (4RS, 5 S.R) -5- (4-^ Y^y -4- ( (4- (hV7fr* 

p^9vw) y^)V) **}-)\>) -i; (7 . Og, 19. 

io 9 5 1) *>v) ox^;-;Kiooml) BWiK 8 Mfefcmik-f YVV J»*®m ( l 
2. 45ml, 99. 65 V *M%., 4B*MJPj|ft»SELfc. &ttK&mifc N 
7.K (3 0 0ml) T-imU W&t^T-A' (3 0 Om 1 X 2) Trttffi Lfc 0 3*ttl?fc& 

^fr-^*y-yfrt>mS&£l£X, (IRS, 2SR) -2-75/-1- (4-^ 
15 Y^yy^—zU) -3- (4- (h!)7Mn^f;l') y^=.;U) -l-7u;<y—;\s 
(5. 8 7 g, 9 1%) 
• mp 116-lirC • 
IRvmax^cm" 1 : 1614, 1584, 1514. 

Anal. Calcd for C 17 H 18 F 3 N0 2 : C, 62.76; H, 5.58; N, 4.31 
20 Found: C, 62.74; H, 5.58; N, 4.23. 

l H-NMR (CDC1,) 5 : 1.40-1.80 (2H, br), 2.45 (1H, dd, J = 13. 6, 10. 0 Hz), 2.95 
(1H, dd, J= 13.6, 3.2 Hz), 3.18-3.34 (1H, m), 3.82 (3H, s), 4.58 (1H, d, 
J = 5.0 Hz), 6.92 (2H, d, J = 8.8 Hz), 7.22-7.38 (4H, ra), 7.54 (2H, d, J 
= 8.4 Hz). 

25 7) (IRS, 2 SR) -2-757-1- (4-7 h^7i=^) -3- (4- (Y 

V y/v-tn 7 f-M y^-su) - i -yuAj — ju (4 50mg, l. 385!) ^tv) 
(DT^Y^YV^ (2 0ml) mtR\ZL4-7A'*v1-7# \sy#frtfyWt (2 6 3 
mg, 1. 3 85!)^/^ ^Jcfct/l-^^u-3- (3-^f;V75/7nt» % 
/V^U'-Iifi(3 9 7m gl 2. 0 8?!)^) fcWl-t Fn^>- 
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1 H--<y y Y V T"/-A> (2 1 2m g , 1. 3 8 5!) *A0 ft»K*it?»« 
m#L-7t 0 (10 0ml) t»*RU IH**^ (1 0 Om 1 X 2) T? 

5 ^ 6>S»* * **C, mmfc£® ( 5 5 8 m g , 8 1%) fcfcfc. 

mp 184-185tJ 

IRvtnax rer cnf l : 1643, 1626, 1601. 

Anal. Calcd for C 28 H 2a F 4 NQ,: C, 67.60; H, 4.66; N, 2.82 
Found: C, 67.37; H, 4.49; N, 2.87. 
10 l H-NMR (CDCI3) 6 : 2.83 (1H, dd, J = 14.4, 10.6 Hz), 3.07 (1H, dd, J = 14.4, 
4.0 Hz), 3.81 (3H, s)., 4.70-4.90 (1H, m), 4.99 (1H,* d, J - 3. 6 Hz), 6.05 
(1H, d, J = 8.8 Hz), 6.88-7.00 (3H, m), 7.04-7.16 (1H, m), 7.24-7.44 (5H, • 
m), 7.44-7.60 (4H, m), 8. 05 (IH, d, J = 8.0 Hz). 

mmm 193 

15 N- ( (IRS, 2SR) -2-kKD^-2- (4-7 b*f7~=A0 -1- ( (4 
- (M)7;l/tn^f/V) 7*=A') 7 5VW) 3^A') -3-7i-^7d^75 
K 

(IRS, 2 SR) -2-757-1- (4-7 Y**/?*.-*) -3- (4- ( h 9 7 
/VtP^f^) 7*^) -l-7"n/V-^ (4 5 0mg, 1. 3 85!)^) © 
20 fflgt^f-jV (2 0ml) ^tl^^s^Pt't^aDF (3 0 8ml, 
2 . 0 7 5 JJ */!/) *J <t tf&ftfiWzk (20ml) *JP xtilt^W bfc c 
(10 0ml) TSmU mm^^ (l O Om 1 X 2) T'ttttJbfc 

mtwto*?-*' — ^yfrbw&MiZ^xmmik&vi (5 7 4m g , 91%) *• 

25 #7t. 

mp 116-117t; 

IRvmax^cm 1 : 1645, 1615. 

Anal. Calcd for (yWW c > 68 - 26; H > 5 - 73; N ' 3 - 06 
Found: C, 68.10; H, 5.99; N, 2.99. 
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'H-NMR (CDClg) 5 : 2.37 (2H, t, J = 7. 2 Hz), 2.60-2.90 (4H, m), 3.04-3.20 (1H, 
ra), 3.81 (3H, s), 4.32-4.50 (1H, ra), 4.72-4.84 (1H, m), 5. 35 (1H, d, J = 
8.4 Hz), 6.88 (2H, d, J = 8.8 Hz), 7.08-7.40 (9H, m), 7.46 (2H, d, J = 8. 0 
Hz). 

5 19 4 

N- [ (IRS, 2 SR) -2- (4-?OD7s-/l') -2-t Kn^-l- [4- (h 
K 

1) (4-^ n n^yyfj/v) gt^cfvu 
10 4-^nBg4f^l5. 77g (100. 7?!)W) Orh7tKP77^ 
lOOmliKa, l'.-^t^/V^^/^HS. Og (1 1 1 5 

^T/I^/^^v^-M&l 5. 9g (55. *&UX*Mz., 60t 

»*:. 

5^6^ JlXfirl 9 . 6 4 g l|R^8 6 % 

20 'H-NMR (CDC1 3 , 200MHz) 5 1.26 (2. 4H, t, J =7.4 Hz), 1.34 (0.6H, t, J = 7.0 
Hz), 3.97 (1.6H, s), 4.22 (1. 6H, q, J = 7. 1 Hz), 4.27 (0. 4H„ q, J = 7. 1 Hz), 
5.64 (0.2H, s), 7.40 (0. 4H, d, J = 8.8 Hz), 7.46 (1. 6H, d, J = 8.6 Hz), 7.72 
(0.4H, d, J = 8.6 Hz), 7.90 (1. 6H, d, J = 8. 0 Hz); IR (neat) 1742, 1690, 
1622, 1590, 1325, 1265, 1200, 1092, 1013 cm" 1 

25 2) 3- (4-^PP7i^V) -3-^y-2- [4- 9 7 fr^ru -< 

\ (4-^pp^^)S»xfM4. 28g (6 3. 0055^) flDl, 

2-v 5 ^ f^^yio Oml Mt*ftT6 0%>jc3Hfctf- h ]) ?^©«tS&^7 
•7 4VWWto2. 5 2g (6 3. 0 5!)*^) Sr»Px N ZO^O. 5^jt#L 
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tz 0 4- (\>V7A'*-ti*7'M /<y^B* Kl 5. lg (6 3. 0 5P^) 
©1,2 -i^ h^x^y20ml *M^*Dx.x 6 fl3M# tfc D 

5 (^fy/iixf^=i5/i-9/i) , ^f-yio 

Sfcl&ft 8. 8 7 g W7 8% 

mp 69-70*C; l H-NMR (CDC1 3 , 200MHz) d 1.12 (3H, t, J = 7. 1 Hz), 3.38 (2H, 
d, J « 7.4 Hz), 4.10 (2H, q, J = 7. 3 Hz), 4.56 (1H, t, J = 7.5 Hz), 7.34 
10 (2H, d, J = 8.0 Hz), 7.43 (2H, d, J = 8.8 Hz), 7.52 (2H, d, J = 8. 0 Hz), 
7.90 (2H, d, J = 8. 4 Hz); IR (KBr) 1717, 1690, 1590, 1329, .1283, 1229, 1179, 
1157, 1111, 1092, 1071, 845, 828 cm" 1 ; Anal. Calcd for C l9 H l6 ClF 3 0 a : C, 59.31; 
H, 4.19. Found: C, 59.29; H, 4.05. 

.3) (2RS, 3RS) -3- (4-^PC7x^) -3-tFn^-2- [4- 
15 ( h !) 7>vir p * f-fr) *< yp/^l ~fu\Zit yg&xfvw 

• m\M^7 . 18g (5 2. 7?!)^) ^if^i-^lOOmlt-CJI 

w ufc** & vmi-hvv&z. 98 g (los^y *m mmrafa^ 

20 a7*=;v) [4- (M7;^B^f^) T'ni?;*-^ 

g&xfvH O. 13g (26. 335!) *^) O^if^x- f)V 5 0ml 

25 ^n7^77^tT}ISL (^dri^^/TO^/V=9/'l-3/l) x g 

«IX49. 9 7 1 g HX^9 8% 
'H-NMR (CDC1 3 , 200MHz) 5 0.93 (3H, t, J = 7. 1 Hz), 2.90-3.14 (4H, m), 3.90 
(2H, q, J = 7.1 Hz), 5.04 (1H, dd, J = 3.0 Hz, 4.8 Hz), 7.19 (2H, d, J = 
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8.2 Hz), 7.34 (4H, s), 7.48 (2H, d, J = 8. 2 Hz) ; IR (neat) 3466, 1715, 1325, 
1163, 1125, 1109, 1069, 1019, 829 cm" 1 

4) (2RS, 3RS) -3- (4-^nn7x=;i/) -3-tKn^>2- [4- 
( h y yjviru } f-ju) s<y*J;v] -fxx \**l/ftt 

5 (2RS, 3RS) -3- {4-^n»7x=/l') -3-t [4- (HJ 

7)vjrv t f-M s<yi?ju] 7u if ^ftx^vu 9 . 756g (25. 2 25K 
/V) <D*fi;—fr4 Om 1 -X h7k FD77^4 Om 1^ 1 N^iti~ h V 
7A«5 0. 4ml (50. 45!)*/V) %Mz.s m&X«-ffiMWVfc 0 fcfo 

&fei£i§ HXS7. 15 2g !&2jS7 9% 

mp 100-1011C; 'H-NMR (CDC1„ 200MHz) 5 2.94-3.13 (3H, m), 5.09 (1H, t, J 
= 2. 2 Hz), 7. 18 (2H, d, J = 7. 6 Hz), 7. 34 (4H, s), .7. 48 (2H, d, J = 8. 0 Hz) ; 
15 IR (KBr) 3400-2550, 1696, 1323, 1167, 1130, 1119, 1107, 828 cm" 1 ; Anal. Calcd 
for C 17 H 14 C1F 3 0 3 : G, 56.92; H, 3.93. Found: C, 56.98; H, 3.73. 

5) (4 R S , 5SR)-5-'(4-7nn7x-/V) -4- [4- (f!)7/^n^ 

T-zu) f<y^;u] — i , 3 -*y 

(2RS, 3RS)-3- (4-7PD7i^) -3-t Fv*ci/-2- [4- ( hV 
20 7*t»^f^) s<yi?/W] ^ntf^-i4R6. 931g (19. 32$ V <D 
ff7tKP77^80ml^M)iW^V4. 04ml (29. 0 5 V 
^r/V) % ^y^=.J^^V^TPY5. 85 g (2 1. 3 $ V ^/U) — 

J±?U-?Y?7-7 4-\Z.X^m\s (^-9-^/^^^3/1-1/1) , 
25 m^^-^y-y*. |?M<btX, B#J$i£#fc 0 
1X1:6. 120g «8 9% 
mp 159-160t:; 'H-NMR (CDC1 3 , 200MHz) 6 2.24-2.40 (2H, m), 4.20-4.32 (1H, 
m), 5.02 (1H, br s), 5.80 (1H, d, J = 8. 2 Hz), 7.15 (2H, d, J = 8.0 Hz), 
7.32 (2H, d, J = 8.4 Hz), 7.42 (2H, d, J = 8.4 Hz), 7.55 (2H, d, J = 8. 0 
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Hz); IR (KBr) 3248, 1736, 1327, 1167, 1138, 1109, 1096, 1067 cm -1 ; Anal. Calcd 
for C 17 H 13 C1F,N0 2 : C, 57.40; H, 3.68; N, 3.94. Found: C, 57. 41; H, 3.58; N, 
3. 85. 

6) (IRS, 2SR) -2-75/-1- (4-^po7i=/V) -3- [4- (b!) 

(4 R S, 5 SR) -5- (4-^nn7i^) -4- [4- ( YV 7/^0^^) 
-O-^/U] -1, 3 -^"^rf-i/y i?y-2-*y5. 9 0 2 g (16. 5 95!)^) 
kfcMfci-Y)) !7A2. 6 5 g (6 6. 4 § ]) *A>) ^^.J-;VA 0ml-*2. 

5m i *-c\ 7mmtmmL\stz a sjstttTtuu zon* 1 o^rmw^ 

ifcfi4. 9 02g 1(2$9 0% 
mp 103-10510; 'H-NMR (CDC1 3 , 200MHz) 5 2.41 (1H, dd, J = 10. 3 Hz, 13.5 Hz), 
2.83 (1H, dd, J = 3. 1 Hz, 13.7 Hz), 3.29 (1H, ddd, J = 3. 3 Hz, 4.9 Hz, 10.5 
Hz), 4.66 (1H, d, J = 4.8 Hz), 7.25 (2H, d, J = 8.0 Hz), 7.31-7.40 (4H, m), 
15 7.54 (2H, d, J = 8.0 Hz); IR (KBr) 3150-2760, 1329, 1165, 1130, 1115, 1069, 
1042, 851 cm" 1 ; Anal. Calcd for C 16 H 16 ClFjN0: C, 58.28; H, 4.59; N, 4.25. Found: 
C, 58.03; H, 4.72; N, 4. 16. 

7) N- [ (IRS, 2SR) -2- (4-^an7i-;H -2-t Fndrv'-l- 
[4- ( hV yi^n^^-jv) ^y\P)V\ x.5vv] -4-7jujru-f7<? V-y- 1-% 

20 /^>f-$ K 

(IRS, 2SR) -2-75/-1- (4-^an7s^) -3- [4- ( h ]} 7 
tn^f/H 7i=^] 7PA'y-l-t-/l'0. 17 3g(0. 5 2 5 $ V ^/V) , 

4-7;i'jrv-l-i-7 h^mo. I0g (0. 52S.V*e/u)^ i-t Kp^V'O' 
yM)7/-;^Bfe8 0mg (0. 5 2 $ J) *T± h=- frl Om 1 $ 
25 T*3f# £, i -^;v- 3 - ( 3 -5>* *?)VT %J7°U K'/U) *;Utf*M 5K't 

m&o. log (o. 525 y*-/v) mux*-mmuc e mfowt&mm 
^Mz%m u fcrnxmi- h v $j**.®mx*m&. mam*?* 1 !/*? j»x&m. 
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HX*0. 216g KK*8 2% 
mp 203-204 c C; 'H-NMR (CDClj-DMSO-dg, 200MHz) S 2.93 (1H, dd, J= 10.6 Hz, 
14.4 Hz), 3.11 (1H, dd, J = 3. 1 Hz, 13.3 Hz), 4.66-4.81 (1H, m), 4.95 (1H, 
t, J = 4.6 Hz), 5.43 (1H, d, J = 4.0 Hz), 7.05 (1H, dd, J = 7. 7 Hz, 9.9 Hz), 
5 7.20 (1H, dd, J = 5.5 Hz, 8.1 Hz), 7.33-7.57 (11H, m), 7.71 (1H, d, J = 9. 6 
Hz), 8.05 (1H, d, J = 8. 4 Hz); IR (KBr) 3343, 1638, 1620, 1601, 1534, 1327, 
1159, 1125, 1069, 833 cm" 1 ; Anal. Calcd for C 27 H 20 C1F 4 N0 2 : C, 64.61; H, 4.02; 
N, 2.79. Found: C, 64.42; H, 3.98; N, 2.61. 
mmi 19 5 

10 4-:7;M-P-N- ( (IRS, 2SR) -2- (3-77^) -2-t Kp+v'-I- 
( (4- (h U7;^o^f/V) sc*7»") -l-f7^WV*;V 

1) 3-77>^yi (2 5. 5g, 2 2 70*^) ©7h7kFn77 
y (2 o Om l ) igSfcieii,. l*-*/H^=yHf^-lH-W §^/-M4 0. 5 g, 

15 2 5 0 5 V^M SrJD*.s 6 0"C"T»2«PlH»#b/t. SSR^oyi^yxf^ 
-*y*$/$J>ML (3 5. 8 g, 1 2 5 5. !)^;U) &Jn*. % 3 0&»«Lfc o R 
iSftfcS»^A' (50ml) fccfctf* (50ml) Sr^Px, 3Efc*S<& p HjfiSR 

• ttfcfe5*T*a&*ran*.fc. EJK^^ifflfea:^ (2 o om i x 2)- -ettffi U 

20 to&i/y##'A'#7J»*X*"?hy i 77'(>- :mk^/^=4 : l) 

IU 3- (3-77-/V) -3-t^y7"Pt't^f/V (4 2g, 10 0%) & 

IRvmax^cm 1 : 1738, 1682. 

Anal. Calcd for CJWVO. IHjO: C, 58.76; H, 5.59 
25 Found: C, 58.90; H, 5.56. 

'H-NMR (CDC1 3 )5: 1.27 (3H, t, J =7.0 Hz), 3.78 (18/10H, s), 4.21 (2H, q, 
J =7.0 Hz), 5.37 (1/10H, s), 6.57 (1/10H, s), 6.79 (9/10H, s), 7.40-7.50 
(1H, m), 7.90 (1/10H, s), 8.11 (9/10H, s). 

2) 3- (3-77^) ~S-^y^n ^tyRxfA/ (2 0 g, 1 1 0 5; ]) * 
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JV) 01, 2-i?*\-*i/*#ls (10 0ml) ^SKfcTK^fli^hy !>A (60% 
jfttt, 4. 4 g, 110 5 y ^Tk^TAPx., ^a-C3 O^it^Lfc SJtSJR 

(ftflJ,- 4- I- y ? A^n / fMy^P U' (2 6. 2g, 1105:1) ^)V) 
©1, 2-£^b*^*^ (50ml) t&tt&»TU Rjfctt%£fiT?3l*|8l* 
5 #Lfc. R(S*«r* (3 0 0ml) 0>£W£t\ ||jgfcc^,u (5 0 0m 1 X 2) t? 

- (3-7 7^) ( (4- (F5 7^tP^f^) 7*=^) >^ 

A) 7P^ytxf;K2 8. 8g, 7 7%) fc^fc,, 
10 rap 55-56°C 

IRvmax^cm -1 : 1738, 1682. ' ' ■ 

Anal. Calcd for C 17 H 16 Fj0 4 : C, 60.00; H, 4.44 
Pound: C, 59. 89; H, 4. 38. 

'H-NMR (CDClj) 5 : 1. 16 (3H, t, J = 7. 0 Hz), 3. 35 (2H, d, J = 7. 6 Hz), 4. 06-4. 24 
15 (3H, m), 6.76-6.80 (1H, m), 7.34 (2H, d, J = 8.0 Hz), 7.40-7.48 (1H, m), 
7.53 (2H, d, J = 8.0 Hz), 8.09 (1H, s). 

3) Jfrf YM®i ( 1 6 . Og, 117 5!) */V) ©v^xf ^x-f;U (2 50ml) 

®m\z*mik*vm±Yi) t& (8. 9 g , 235^^) %jn*.xm?2m' 

«#>&5*U 6$fc3- (3-77^) -3-^y-2- ( (4- 
20 ( h V yfrirv. } <f-)V) 7is;i') ^fvu) 7*p if HrVWe^f-A^ (20g, 5 8. 
8 5 y *JV) <D i J^ s f-)Vx-- s r]V (50ml) W&Mx-XWLiS 3 0 aflttf Lfc„ 
*&T\ ^Jftfci&J^KSrtofcT^^U Hte* (2 00ml) *Jn*. N 
jftfcc?-M3 0 Om 1 X 2)^ttfflLfc,ttffl«^*fc«ttJ<«S»Aitok-«fc^U 

^wt^^^i>AT?iaftatREfr*u (2rs, 3rs) -3- (3-77= 

25 AO -3-t Ko*v'-2- ( (4- {Y))yjviru^^)V) y^=./i<) tfjv) -fu 
VICVWL^JV (19. 7 g, 9 8%) Ltffc. 
IRvmax^cnf 1 : 1728. 

Anal. Calcd for C 1T H 17 F s 0 4 : C, 59.65; H, 5.01 
Found: C, 59.35; H, 5.19. 
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Ml-NMR (CDCI3) 8 : 1. 00 (3H, t, J = 7. 2 Hz), 2. 80 (1H, d, J = 3. 8 Hz), 2. 86-3. 14 
(3H, m), 3.96 (2H, q, J = 7. 2 Hz), 5.01 (1H, t, J = 4. 0 Hz), 6. 40 (1H, s), 

7.25 (2H, d, J = 8.0 Hz), 7.38-7.60 (4H, m). 

4) (2RS, 3RS) -3- (3-77^) ~3-fc ( (4- (hV 
5 7/^a^TVV) 7 ynt'ty||if/Kl 9. Og, 5 5. 5 

5 y ©^/-/KlOOml) 2&£7k$Hbf h V !7-M<M (5 

5 . 5ml, 11U!) *JU) ^iniTMtttijf Lfc 0 1 &!©£m 

T-#H4£ Lfc^ mfc^3-/U ( 2 0 Om 1 X 2) TiftW Lfc 0 **tB^^7K*5 <t T^gS 

10 ■/ab°^-X>'V-^^^f 5 ^^$^T (2RS, 3RS) -3- (3-77 

-As) -3-t Kodrv-2- ( (4- (M)7/^P^f L /V) y^^/l-) 7VV0 7° 

D (15. 1 g , 86%) £#fc 0 

mp 104-105°C 

IRvmax^cnf 1 : 1713. 
15 Anal. Calcd for C 16 H 1S F 3 0 4 : C, 57.33; H, 4.17 

Found: C, 57. 42; H, 4. 15. 

'H-NMR (CDCI3) 8 ■ 2.90-3.20 (3H, m), 5.02 (1H, d, J = 4.0 Hz), 6.39 (1H, s), 

7.26 (2H, d, J = 8.2 Hz), 7.. 40-7. 50 (2H, m), 7.52 (2H, d, J = 8. 2 Hz). . 

5) (2 R S, 3RS) -3- (3-77-^) -3-fc Kp^v'-2- ( (4- (hV 

20 ytvlrutf/v) 7i=/v) 7nt°tyi (lO. Og, 31. 8^!)* 

/V)©7h7t Kn77"y(2 5 Oml) i^7 x * ]) ;U7 i 5 F ( 7 . 

5ml, 35. 0 5 V t h JJ ^)VT 5:^(6. 7ml, 47. 7 5 ]) */V) 

trJHx:> 4^ABfi3t^bfc 0 RJ&tt&JM&a, tK (200ml) ^Dx.T^^ 
f/K20 0mU2) tfc„ HM, MpSWtK, i&Fn&J£ 

u\f;^~T/U-^^-yi!)^nW^^X (4RS, 5SR) -5- (3-77 = 
)V) -4- ( (4- (h!)7Mo^f;v) t^-jV) -1, 3-^iJ-y; 

v^-2-;^ (8. 2 5g, 8 3%) %ntc 0 
mp 111-112*0 
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IRvmax^cnf 1 : 1759. 

Anal. Calcd for C^H^NO,: C, 57.88; H, 3.89; M, 4.50 
Found: C, 57.94; H, 3.97; N, 4.38. 

Ml-NMR (CDClj) 5: 2.48-2.72 (2H, m), 4.12-4.28 (1H, m), 5.09 (111, brs), 5.75 
5 (1H, d, J = 7.8 Hz), 6.47 (1H, s), 7.22 (2H, d, J = 8.0 Hz), 7.48-7.62 (4H, 
m). 

6) (4RS, 5SR) -5- (3-7?=^) -4- ( (4- (fP7^to^f^) 

y^ju) -i, 3-**^/Vi?y-2-jry (7. Og, 22. 5$y^& 

ju) <D^fi /wMioomi) mac smfe&mik-r v v * atk» (14.0 

10 ml, 112. 55!) *M <£rJH* N 3 nmimWi, L7c 0 £J©»fc»l6f&x 7k ( 3 
OOml) U BRxfA- ( 3 0 0 m 1 X 2 ) T"tt W L/C »tt»g&?n^ 

-^f-^feffife***^ (IRS, 2SR)-2-7$y-l-(3-77=;V) 
-3- (4- (MJ7/U^-np<^) 7*-^) -l-^n/V-A' (5. 5 4g, 8 
15 6%) &#fc„ 
mp 91-92°C 

IRvmax^cm 1 : 1572, 1500, 1331. 

Anal. Calcd for C M H H F 3 N0 2 : C, 58.95; H, 4.95; N, 4.91 
Found: C, 58.91; H, 5.08; N, 4.78. 
20 'H-NMR (CDC1 3 ) 5 : 2.49 (1H, dd, J = 13.6, 9.8 Hz), 2.96 (1H, dd, J = 14.0, 
3.6 Hz), 3.20-3.32 (1H, in), 4.62 (1H, d, J = 5. 2 Hz), 6.44 (1H, s), 7.30 
(2H, d, J = 8.0 Hz), 7.40-7.50 (2H, m), 7.56 (2H, d, J = 8.0 Hz). 

7) (IRS, 2SR) -2-75/-1- (3-77-^) -3- (4- (F!)7;Vt 
ntJ-A") y^)V) -l--7u;*;-A> (5 0 0mg, 1. 7 55 1)*^) ©T* 

25 f>-M>/V (3 0ml) ®mZ4-7/l'*Vi-7?^y%*tfy%t (3 3 3mg, 
1 . 7 5 5 V *M jsxtfl ~^;v- 3 - ( 3 f-tVT %/7xi f tv) 
<<% K'&tttt (5 0 4mg, 2. 6 3 5 0 *5±tKl-t Kb^-1H-^< 
W Y V TS—ft' (2 6 8mg, 1.755!) fcta*Ti8&"0#*3ai# tfc c 
m&W.** ( 1 0 0 m 1 ) T'W U mk^^ ( 1 0 0 m 1 X 2 ) "CtttH L7c 0 
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>fy74- (^$-fy ;ffim^?-fr=4 : 1) T-^L^^/V-^f-^b 
SMft^iirT, mMfc&V!) (5 7 3mg, 7 1%) &#7t 0 
5 mp 206-207*C 

IRvmax^cm" 1 : 1644, 1626, 1601, 1537, 1329. 

Anal. Calcd for C 25 H 19 F 4 N0 3 : C, 65.64; H, 4.19; N, 3.06 

Found: C, 65.49; H, 4.37; N, 2.91. 

'H-NIUR (CDC1 3 ) 6 : 2.89 (1H, dd, J = 14.2, 10.2 Hz), 3.15 (III, dd, J = 14.2, 
10 4.2 Hz), 3.24 (1H, brs), 4.70-4.88 (1H, m), 5.03 (1H, d, J = 3.2 Hz), 6.02 
- (1H, d, J = 8.6 Hz), 6.51 (1H, s), 6.92-7.08 (1H, m), 7.12-7.24 (1H, m), 
7.30-7.62 (8H, m), 7.70 (1H, d, J = 8. 4 Hz), 8.08 (1H, d, J = 8.2 Hz). 

mmm 1 9 6 

N- ( (IRS, 2SR) -2- (3-77^) -2-fcKP^-l- ( (4- ( b V 
15 yjV^-n/^M 7i=/P) x-f-tV) -8-71^^/^75 F 

(IRS, 2SR) -2-T%S-l- (3-77^) -3- (4- (h!)7/^a^ 
7i^) -l-7n^/-A- (5 0 0mg, 1. 7 5 5 V *A<) CD^rc^ 
^ (2 Om 1 ) » 3-7i^7p ft=/^ P !I K (3 9 Om 1 , 2. 6 3$ 

v*su) tsxvmitt* (20ml) &toz.xmm.-?m&kWLf£. 

20 ( i 0 Om 1 ) -effirRU ( 1 0 Om 1 X 2) T'feffl Ltc a f6tiHWL&& 

- yfr h % ^kX&Wk&m ( 6 5 0 m g , 8 9%) £#fc 0 

mp 134-135^ 

IRvmax^cnf 1 : 1645, 1520. 
25 Anal. Calcd for C^F^O.,: C, 66.18; H, 5.31; N, 3.36 
Found: C, 66.18; H, 5.40; N, 3.22. 

l H-NMR (CDCl 3 )o: 2.39 (2H, t, J = 7.0 Hz), 2.64-2.92 (4H, m), 3.08-3.36 (1H, 
m), 4.26-4.44 (1H, m), 4.75 (1H, s), 5.30-5.50 (1H, m), 6.31 (1H, s), 7.06-7.34 
(7H, m), 7.38 (2H, d, J = 6.8 Hz), 7.49 (2H, d, J = 8.2 Hz). 
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mmmi 9 7 

N- [ (IRS, 2RS) -2- (5-^on-2-fx=;V) -2-fc [4 

5 1) 3- (5-^PP-2-fx=;H -3-^y7 , nt°ty^f/l' 

5-^pnft7xy-2-*/V#y^lO. 12g (6 2. ■2 4 5 5*^) Or 
f7tKP77y80ml 1, 1 ' -%fis$x>fr*M 5 ?V—fls 11. 1 g 

(6 8. 5 § U SrMtfJpiLs ^o** 6JtilJt#Ufcc iOft^lfcfcvB 
V^/^/^^x/V^y •r^V^At[9. 81 g (3 4. 2 5 !) ^/l") 

io fc-oto*. 6 or-e3^TO^bfc 0 OTM^f^^Wt^ ^Jt^-e 

/l) , gft#j£#fc 0 
15 Pt^&$& IlXfi; 1 3 . 8 9 g W9 6% 

'H-NMR (CDC1 3 , 200MHz) 5 1.27 (3H, t, J = 7. 2 Hz), 3.85 (2H, s), 4.21 (2H, 
q, J = 7. 1 Hz), 6. 99 (1H, d, J = 4.0 Hz), 7. 53 (1H, d, J = 4. 0 Hz) ; IR (neat) 
1738, 1667, 1418, 1329, 1215, 1017 cm" 1 

2) 3- (5-^PP-2-fx^V) -3-**y-2- [4- ( h 1) 7 )Vir n )V) 
20 s<yi>ju] ypWvixf;!' 

3- (5-^nP-2-fx=;I/) -3-t^y^P W^xf;H 3. 57g (5 
8. 320^) ©1, 2-^ f^x^yi 0 0mlMMT6 0%* 
miti-hV t >^<D^Wi^<yy^^MM^i2. 3 3g (5 8. 3 5U^) 

^<o^ 0 . 5 mmimvito 4- ( h y * ^v^^p 5 k 1 3 . 

25 9 g (58. 35!) <Z> 1 , 2-vM h*V^* ^ 2 O m 1 H^IfitlDx., 

*^*7A^ o-r ^77^KI8L (^f->/S»^A-= 15/1- 
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Jfcfil8. 30g 8 0% 

mp 87-88°C; 'H-NMR (CDC1„ 200MHz) 8 1.16 (3H, t, J = 7. 2 Hz), 3.36 (2H, 
d, J = 7.8 Hz), 4.14 (2H, q, J = 7. 2 Hz), 4.35 (1H, t, J = 7. 5 Hz), 6.94 
(1H, d, J = 4.0 Hz), 7.33 (2H, d, J = 8.0 Hz), 7.53 (2H, d, J = 8. 4 Hz), 
7. 55 (1H, d, J = 4. 0 Hz) ; IR (KBr) 1721, 1659, 1418, 1329, 1285, 1236, 1155, 
1119, 1071 cm" 1 ; Anal. Calcd for C 17 H 14 C1F 3 0 3 S : C, 52.25; H, 3.61. Found: C, 
52.22; H, 3.42. 

3) (2RS, 3RS) -3- (5-^an-2-fx^) - 3-k [4 
£fc]£0& 6. 47g (47. 53;y % V^jVzz.— y-/v 10 0ml tpXfit 

wist£tfbfcmb*$mi-h y ?a3. 5 9 g (9 4. 9 $ v *ji>) *mffi.x-Mz.^ 
*mk*vmm&<Di?^;\s^T;i'®mzmz. n^ivtzwm^ 3- (5-.*p 

n-2-^c-/U) -3-^-dry-2-. [4- {Y 3 7 J^v tJ-jV) ^yj/uj -fn\f 
^-ym^^9. 272g (23. 7 3 5 y *;V) (DP^/U^T^5 OmlM 

mzmm.x'toz., t<D^2mmmw^fc 0 R^m^mmm^PL-r-om^x^m 

M&Mfc IIXS9. 0 9 3 g IR^9 8% 

•H-WR (CDC1„ 200MHz) 5 0.99 (3H, t, J = 7. 1 Hz), 2.96-3.16 (4H, m), 3.96 
(2H, q, J = 7. 1 Hz), 5.15 (1H, t, J = 4. 2 Hz), 6.76 (1H, d, J = 3.8 Hz), 
6.79 (1H, d, J = 3.6 Hz), 7.26 (2H, d, J = 8. 2 Hz), 7.52 (2H, d, J = 8. 0 
Hz); IR (neat) 3459, 1715, 1325, 1163, 1125, 1109, 1069, 1020 cm" 1 
4) (2RS, 3RS) - 3- (5-^nc-2-^;l.) -3-t - [4 

- (hi) 7)V$rxx } =f-)V) -"*J^/w] t°p \?$-V& 

(2RS, 3RS) -3- (5-^DO-2-fx=/k) - 3 - t Kn^>2- [4- 
( h V yjV-tn * fvv) fu K°*ym^/U 8 . 8 7 8 g (22. 60 
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5 <Dt?;-/l/3 0ml -x Yy t Ko77y30mlft(aNMft 

^ h y !>A*1I»4 5. 2ml (4 5. 2 5 JJ^) fciH*.s Mt?— KfiJJt# Lfc. 
EJ£«&»«U U l N WCSJSiRSrSHtK: Lfc^, WH*^^ 2 0 

131*7. 0 9 2 g 11X^8 6% 
rap 150-151^; MHMR (CDC1„ 200MHz) 5 3.06-3.15 (3H, m), 5.17 (1H, d, J 
= 4.8 Hz), 6.79 (2H, s), 7.27 (2H, d, J = 8.0 Hz), 7.53 (2H, d, J = 8. 4 Hz) I 
IR (KBr) 3382, 3050-2650, 1698, 1333, 1159, 1130, 1111, 1071, 802 cm" 1 ; Anal. 
10 Calcd for C^C^S : C, 49.39; H, 3.32. Found: C, 49.40; H, 3.29. 

5) (4 R S, 5RS) -5- (5-^pn-2-f^/|/) -4- [4- (H)7/I/t 
ntf-M -1, 3-3-*y-yV i?y-2-*ls 

( 2 R S , 3RS) -3- (5-^aP-2-fi^) -3-fc Ka^V-2- [4- 
(hV yfr** zfv ¥*ym6 . 918g (18. 9 7 5 y * 

15 Of 1^ 7 t Ko77> 8 Om 1 » H)xf /1/75 ^ 3. 9 7ml (28. 

4 5!)^) s 5??*=A**Jft!JA'T5*K5. 74 g (2 0. 9 5 9^1") trflU 

20 iEKS 5 . 9 8 5 g Jfc^8 7% 

mp 127-I28t:; 'H-NMR (CDC1 3 , 200MHz) 8 2.54-2.75 (2H, m), 4.25 (1H, ddd, 
4.7 Hz, 8.0 Hz, 10.1 Hz), 5.10 (1H, br s), 5.72 (1H, d, J = 7. 6 Hz), 6.89 
(2H, s), 7.22 (2H, d, J = 8.0 Hz), 7.58 (2H, d, J = 8. 6 Hz); IR (KBr) 3248, 
1736, 1327, 1159, 1127, 1069 cm" 1 ; Anal. Calcd for C 15 H U C1F 3 N0 2 S : C, 49.80; 

25 H, 3.06; N, 3.87. Found: C, 49.77; H, 2.95; N, 3.65. 

6) (IRS, 2RS) -2-TK/-1- (5-^n-2-fx=;V) -3- [4- 
( h V yju^rn ? =f-)V) 7 a^AO 7°n/<y- 1 -fr—/v 

(4RS, 5RS) -5- (5-^x2 -4- [4- (h^^to^ 

f/V) ^^■W-l, 3 -*-*?VjJ i?ls-2-*l/2. 951g (8. 1575!) 
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bfrfflt>j-hV$J*l. 31g (3 2. 6 ^y^3 0ml 

6 f-^/|»^A'= 3/1 -ftfti^/W) .g^^-^l^ i OMft LT, 

ttftl. 3 18g W4 8°/o 
mp 86-87t; l H-NMR (CDCl a , 200MHz) 8 2.49 (1H, dd, J = 9. 7 Hz, 13.7 Hz), 
2.92 (1H, dd, J = 3.9 Hz, 13.7 Hz), 3.28-3.38 (1H, m), 4.77 (1H, d, J = 4. 8 
10 Hz), 6.79 (1H, d, J = 3.8 Hz), 6.83 (1H, d, J = 3.6 Hz), 7.30 (2H, d, J = 
8.6 Hz), 7.57 (2H, d, J = 8. 0 Hz); IR (KBr) 3100-2700, 1327, 1163, ; 1117, 
1069, 1038, 802 cm -1 ; Anal. Calcd f or C U H 13 C1F 3 N0S : C, 50.08; H, 3.90; N, 4.17. 
Found: C, 49.99; H, 3-92; N, 4.11. 

7) N- [ (IRS, 2RS) -2- ( 5-? p u- 2-^~jV) -2-t Kn^i/- 
15 l- [4- (MJ7;vtn^f;W ^yvvKI ^jv\ 

(IRS, 2RS) -2.-T5/-1- (5-^oa-2-fx-^) -3- [4- (KS 
y^a^f-ju) y^^/W}-fa^y-i-^r—;i'0. I68g (0. SOO^H 
;u) s 4-7^ta-l-t7hi|0. lOg (0. 5 05!)^) , 1-fc Ko* 
20 / h y 7/-/^ft«J7 7mg (0. 5 0 5; V^/V) £Ti? h JJ/H 0 

m 1 ttP Lft# b 1 -^^/w 3 - ( 3 -v^ TvKT ^7°n fcVv) %;vtf *M $ 

K-ifififtifio. log (o. 5 0?!)^) ^mx. s m.ux'-m.mwLtc 0 &)&m 

V!J*^%iLfc«, »«ES:«Efif*tfc. ft&ifcfcMfcfcfiB**? 1 
25 ^^fyiotflftu, g«*S:#fc. 

flKSO. 186g Jfe*7 3% 
rap 201-20310; l H-NMR (CDCl r DMSO-d 6 , 200MHz) 5 2.95 (1H, dd, J= 10.6 Hz, 
14.0 Hz), 3.21 (1H, dd, J = 2.8 Hz, 14.6 Hz), 4.66-4.80 (1H, m), 5.10 (1H, 
t, J = 4.7 Hz), 5.86 (1H, d, J = 4. 4 Hz), 6.85 (1H, d, J = 3.6 Hz), 6.91 
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(1H, d, J = 4.0 Hz), 7.07 (1H, dd, J = 7. 9 Hz, 10.1 Hz), 7.28 (1H, dd, J 
= 5.4 Hz, 8.0 Hz), 7.39-7.64 (7H, m), 7.79 (1H, d, J = 9. 6 Hz), 8.06 (1H, 
d, J = 7. 8 Hz); IR (KBr) 3275, 1644, 1626, 1537, 1325, 1167, 1121, 1069, 
760 cm" 1 ; Anal. Calcd for C 25 H 18 C1F 4 N0 2 S: C, 59.12; H, 3.57; N, 2.76. Found: 
5 C, 59.05; H, 3.47; N, 2.49. 

N- [ (IRS, 2RS) -2- (5-? w- 2-^-/1') -2-fc Kn^-l- [ 4 
- (YVy^tiyl^/U) -<^yV] - 6, 7-v>fc Ko-5H-<y/ [a] 

^nAyry-l-*;vt^t5 K 
10 (IRS, 2RS) -2-TS;/-l- (5-^PP-2-fi-;i/) -3- [4- ( MJ 
. y/VtP^f/l') 7i^/U] •/p/<y-l-t-;i'0. 2 3 5 g (0. 
)V) , 6, Ku-5H-^^ [a] ^P^/x^-l-^/l^V^O. 1 

3g (o. 705D*^) „ l-t Yv^^^yyyrv—^i&WbS- 1 i-g 

(0. 7 0 $ 3J*/w) &7"fe h= hV/Vl Om 1 *T?8H*Uft*fe 
16 (3-^f^7?y^P^) %fri&*M $ K -ifcBMao. 13g (0. 705 

20 UtSO. 2 9 8 g J|X^8 4% 

rap 184-185 C C; l H-NMR (CDC1 3 , 200MHz) 5 1.94-2.06 (2H, m), 2.15-2.24 (2H, 
m), 2.67 (2H, t, J =5.8 Hz), 2.86 (1H, dd, J= 10. 5 Hz, 14.5 Hz), 3.09 (1H, 
dd, J = 4.5 Hz, 14.1 Hz), 4.25 (1H, d, J = 4.0 Hz), 4.63-4.76 (1H, m), .15 
(1H, t, J = 3.8 Hz), 5.83 (1H, d, J = 8.8 Hz), 5.91 (1H, td, J = 5.3 Hz, 

25 11.8 Hz), 6.19 (1H, d, J = 11.8 Hz), 6.84 (2H, s), 7.00-7.21 (3H, m), 7.33 
(2H, d, J = 8.0 Hz), 7.57 (2H, d, J = 8.0 Hz); IR (KBr) 3283, 1638, 1526, 
1327, 1161, 1125, 1069 cm" 1 ; Anal. Calcd for C 26 H 23 C1F 3 N0 2 S : C, 61.72; H, 4.58; 
N, 2.77. Found: C, 61.57; H, 4.35; N, 2.71. 
19 9 
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1, (IRS, 2SR) -2-tKo^"2- - 

1- ( (4- (MJ^/M-a^/i-) y^~M t^su) ^;^;u^/—Y 
1) 4-t'!)^;V#yt (5 0. Og, 40 6^3^) Of b5tKP7 
yy (2 5 0ml) fflftfcl, H--f %?S—A' (7 2. 5 

5 g, 4470^V) «rftl^ ifit3 0«lfc o R««te^PMK*/^ 
/l^^iX^Ajt (82. 9g, 4875 y £#PXs 3 O^MSILt 

KJSS^l-S^^^ (200ml) *5<ktf7k (20 0ml) HtoW8©P 
H# 7 fcfcSfWil/ftSrJPfcfc. RjSSftSrBfflfe^^ (400mlX2) ti 

^f-^felMe***^ 3-^y-3-(4-t°y^) fnfty»xf;Kl ■ 
3. 3 g, 1 7%) «r#fc. • 
mp 60-61^ 

IRvmax^cm" 1 : 1744, 1699, 1651, 1634, 1595, 1553. 
IB Anal. Calcd for C 10 H u N0,: C, 62.17; H, 5.74; N, 7.25 
Found: C, 62.17; H, 5.86; N, 7.22. 

»H-NMR (CDC1,) 8 : 1. 26 (3/7H, t, J = 7. 2 Hz), 1.35 (18/7H, t, J = 7. 2 Hz), 
4.00 (2/7H, s), 4.18-4.40 (2H, in), 5.77 (6/7H,. s) , 7.61 (12/7H, d, J = 4. 8 
Hz), 7.74 (2/7H, d, J = 4.8 Hz), 8.71 (12/7H, d, J = 4.8 Hz), 8.83 (2/7H, 
20 d, J = 4.8 Hz), 12.44 (6/7H, s). 

2) 3-^y-3- (4-t°y^) -fxDf^rym^f-^ (1 3. 9g, 7 2. 0 „ 

<D1, 2-S?/- Y^y^y (10 0ml) &&\£&&<k7- h 9 # & (6 
0%tttt, 2. 8 8g, 7 2. 0$V*M ZKftTMx.. mm.X3 0«tfc. 
SMO'flC 4 - h !i ^ f /^^^/P 5 K ( 1 7 . 2g, 7 2. 0$ 

26 V *M <di, 2 -V* V *y^$ -y (50ml) «£$T U RjS*t*Mtf 
4B#P B 1WL7c„ Etftffcfc* (300ml) O^fcfttf, |»**A' (5 0 0ml 
X2) T^ffibfco ttWffi^TK^-t^tSfP^TKT'^b, MtJc«^^v"7^ 

y :Wm.^^=A : l) X*»U ti&t^fl'-^ ^M^* •JfUgSS-frf, 3 
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-^"#y-3- (4-t°y^/V) -2- ( (4- (Ml 7/1^0 ptfvU) 7:c=A0 

;V) yoetyiif^ (10. 9g, 4 3%) Sr#fc D 
mp 64-65°C 

IRvraax^cnf 1 : 1738, 1699. 
5 Anal. Calcd for CJWKV C, 61.54; H, 4.59; N, 3.99 
Found: C, 61.61; H, 4.44; N, 3.93. 

l H-NMR (CDC1 3 ) 8 : 1.11 (3H, t, J = 7. 0 Hz), 3.39 (2H, d, J = 7.4 Hz), 4.11 
(2H, q, J = 7.0 Hz), 4.56 (1H, t, J = 7.4 Hz), 7.35 (2H, d, J = 8. 0 Hz), 
7.54 (2H, d, J = 8.0 Hz), 7.66-7.78 (2H, m), 8.76-8.88 (2H, m). 
10 3) (8. 14g, 5 9. 8^^) Ov>xf;H-T;l' (2 0 Om 

i) mwuzfcmikfrvm-rhv *a (4. 5 3 g , 120^^) ^Mtia 

T'3 0#»Lfc *$*£<5>*U 5^3-^-=¥.y-3- (4-fc°]lv^) -2- 
( (4- (Ml^t^P^^yvO 7i^) ^^) f^-^^/W (10. 
5 g , 2 9. 9 5: V ^/V) (Dv^fyVJi— rvU- (50ml) ^^SrAPx."C^ffl."C' 3 
15 0#$#Lfc o tK^T, S^^l^^^nx.T^^V^U M^fPfiWTK 
^pH^8i'^-5*-e*Hx., Rflfct^l' (3 0 Om 1 X 2) T'tttH Lfc. *fcW«* 

;V*-T/l'-^*1-y£*)ft&Mi£ltX, (2RS, 3RS)-3-tKP^-3- 
20 (4-fc°D v^W) -2- ( (4- (Yy7A>**.*=f-M 7 ^f-;V) 
^g|i^/W ( 9 . 5 2 g , 9 0%) 
mp 78-80'C 

IRvmax^cnf 1 : 1726, 1630, 1618. 

'H-NMR (CDCgS: 0.98 (3H, t, J =7. 4 Hz), 2.72-2.82 (1H, m), 2.90-3.20 (2H, 
25 m), 3.68 (1H, d, J = 2.6 Hz), 3.97 (2H, q, J = 7.4 Hz), 5.21 (1H, s), 7.16 
(2H, d, J = 8.0 Hz), 7.40-7.70 (4H, m), 8.59 (2H, d, J = 6. 2 Hz). 
4) (2RS, 3RS) -3-fc (4-fU^/U) -2- ( (4- (h V 

yjvirutJ-M y*.-A) }?-;V) /Dt'tyiif^ (9. 36g, 2 6. 5 
5 V ©^;-/M40ml) &ttK^ 2fcj£*»flrt- h y ( 2 
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6ml, 525!) Zto&xmTiti&m Lfc. RfiM* 1 aSSU»T?«t!fe 
Lfcfc, ^5fPfiW7X%*P^.pH<lr 6fcWftU l»^A' (2 0 Om 1 X 2) 1? 

( 2 R S , 3RS) -3-t Kta<*i/-3- (4-tfpS>A0 -2- ( (4- 
5 (bp7;utP^f*) :/u faT^R (7. 8g, 9 0%) & 

IRvmax^cm' 1 : 1725. 

L H-NMR (CD,OD) 6 : 3.10-3.24 (3H, m), 5.26 (1H, d, J = 4.8 Hz), 7.34 (2H, d, 
J = 8.0 Hz), 7.49 (2H, d, J = 8. 0 Hz), 8.07 (2H, d, J = 6. 6 Hz), .8.73 (2H, 
10 d, J = 6.6 Hz). 

5) (2RS, 3RS) -3-t (4-tfJJ -2- ( (4- (hi) 

y/u^n/^/u) y^-M ^f-/v) 7v\?*v&(7. 8g, 2 4. o$]i^) 
©fh7fcKn77y (10 0ml) $RRKs S?7*=^^*!;^TS?K (4. 
6ml, 21. 3 -3; •!)*•/!✓) i:h!Jxf/>7?y (6. 76ml, 48. 4^!)^ 
15 ' IV) ^APXs »«JlP!l!ia«5Lfc. ©SifcfcJWMk * (2 0 0ml) Srin^Tgim 
. (2 0 Om 1 X 2) T-ttUJbfdc ttffi&Srfi&fn^7K-e?fe^U &t7kJ5&^ 

(^*f-5/ : gsfeac^= i ; i ) TitiS y bf;voi— r^-^^f-^d* 
W^l^fT (4 R S, 5SR) -5- ( 4 - fcT y 5?*) -4- ( (4- (M)7/Ut 
20 vl^=T)V) -7^~)V) -1, 3-^-9-yy S?i/ T 2-*^ (2. 5 0g, 5 

8%) 

mp 212-213*C 

IRvmax^cm" 1 : 1755, 1609. 

Anal. Calcd for C 16 H 13 F 3 N 2 0 2 : C, 59.63; H, 4.07; N, 8.69 
25 Found: C, 59.71; H, 3.99; N, 8.56. 

'H-NMR (CDC1 3 )§: 2.20-2.48 (2H, tn), 4.26-4.38 (1H, m), 5.33 (1H, brs), 5.80 
• (1H, d, J = 8.2 Hz), 7.16 (2H, d, J = 8. 0 Hz), 7.33 (2H, d, J = 6.0 Hz), 
7.56 (2H, d, J = 8.0 Hz), 7.68 (2H, d, J = 6. 0 Hz). 

6) (4 R S, 5 SR) -5- (4-fc'!) i?/V) -4- ( (4- (hV 7/V*vtT/V) 
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y^=.;v)tj-/v)-i, s-^t^yv'y^-ty (soomg, 1. 5 5 5 V 
=tjv) <D7±h=^hV^ (5ml) Wfc\z.-fimtV-t--7^;v (4 0 6mg, 1. 

8 6 5 &£W*^7%; try w (1 9. 6m g , 0. i6$y^) 

ifltl W«iUfc„ R&tffc* (2 0ml) ^HxT«^^ (2 
5 Om 1 X 2) T'ttWL7t 0 ttW^^fP^TKX^ t N fcjfcflHN^i/frA-C 
ftj*»»EEff*Lfc. »««*»»i^-^^f-^&TO*illS*-r (4RS, 
5SR) -2-^y-5- (4-tTPSVuO -4- ( (4- (HJ7^n^^) 7^ 

3-t^typ^y-3-*;^yii, l-i^fvvo^vk (5 

7 1 m g , 8 7%) &#7t 0 
10 mp 166-168°C 

IRvmax^cnf 1 : 1821, 1726. 

Anal. Calcd for C 21 H 2 iF 3 N 2 0 4 ; C, 59.71; H, 5.01; N, 6.63 
. Found: C, 59.65; H, 5.05; N, 6.34. . . 

'H-NMR (CDClj) 5 : 1.48 (9H, s), 2.61 (1H, dd, J = 14.2, 8.0 Hz), 2.91 (1H, 
15 dd, J = 14.2, 5.4 Hz), 4.80-4.98 (1H, m), 5.67 (1H, d, J = 7. 0 Hz), 6.84 
(2H, d, J = 8.0 Hz), 7.13 (2H, d, J = 6.0 Hz), 7.37 (2H, d, J = 8.0 Hz), 
8.54 (2H, d, J = 6.0 Hz). 

7) (4RS, 5SR) -2-^y-5- (4-t"'J^) -4- ( (4- (hP7^ 

20 ^f;Hf;P (5 0 0mg, 1. 1 8 5 V <DJ ? J —IV ( 2 . 8ml) \C 

0. 5N7K^b^MJ $&<D*# ;~;vmm (2. 8ml, 1. 4 05H/V) & 

iMZ.mm.x-immmwLtco EuxmicA. (20ml) trtoTtxtm*?-* (20m 
1x2) Tfinju. *ffl«ft*!ffliA**T?a*u m*m*r#'*i'$j*'zim 
^m£mvtc e jmvs*mt^*-^**vfrbm?i&z&x&mfc&to (3 

25 9 1 m g , 8 3%) fc&fc. 
mp 198-200°C 

IRvmax^cnf 1 : 1682, 1605, 1528. 

'H-NMR (CDC1 3 )5: 1.35 (9H, s), 2.72-2.82 (2H, m), 3.61 (1H, brs), 4.11 (1H, 
brs), 4.65 (1H, d, J = 8. 6 Hz), 4.99 (1H, s), 7.20 (2H, d, J = 8.0 Hz), 7.36 
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(2H, d, J = 6.0 Hz), 7.51 (211, d, J = 8. 0 Hz), 8.61 (2H, d, J = 6. 0 Hz). 
'gMM 2 0 0 

( (IS, 2R) -2-fc h*Pdri/-2- (4-fU^) -1- ( (4 

5 $ F 

1) 1, l-^f;Hf;MlRS, 2 SR) -2-fc (4-fc°y *J 

;v) -1- ( (4- ( by yiV-frut^jV) -7ol^;u) ^^JU) 3Lj-jv%;V;<}—h 
■ (3 0 0mg, 0. 7 6$D*M \CY97/V*U$ffit (3ml) tti, MUX 

i o ftnw Ltc B fcj&wifc i ^miti- v y * ( i o m i ) muz., &m 

10 a^vt/ ( 2 0 m 1 x 2 ) -etfcW Lfc„ tttfM£g&fP&!£*Tifc# U «7K^^^^ 

feffl£ii£-&T (IRS, 2SR) -2-T^y-l- (4-fc° y vVu) - 3- (4- (h 
yy^n/TM 7i^*) -l-r/p/V-^ (135mg, 60%) &#fc„ 
rap 97-98*C 
15 IRvmax^cnf 1 : 1603, 1418. 

'H-NMR (CDC1 3 ) 5 : 2.43 (1H, dd, J = 13.6, 10.6 Hz), 2.71 (1H, dd, J= 13.6, 
2.8 Hz), 3.30-3.42 (1H, m), 4.74 (1H, d, J = 4.4 Hz), 7.23 (2H, d, J = 8. 2 
Hz), 7.35 (2H, d, J =. 6. 0 Hz), 7.55 (2H, d, J = 8. 2 Hz), 8.62 (2H, d, J = 
6.0 Hz). 

20 .2) (IRS, 2SR) -2-T^y-l- (4-tf V i?/V>) -3- (4- (YV7JU^- 
v/J-M 7^~M -l-7°u/*;-jU (7 Omg, 0. 24^!)*;V) (DT^b 
^MJ/l' (5ml) tte4-7;^Pt7^^y*;^yi (4 5mg, 0. 2 
4 5 y £ £Tjt i -^)v- 3 - ( 3 -J* =f-)vy %;y°xi tf;v) io;v^Jy( % K • 
»it(68mg, 0. 3 5 $ y*^) joJ;TJ«l-t FPdr^-lH-^yh 

25 (36mg, 0. 24$!) SrAPxTMT'^» Lfc 0 KJ&$&7k 

(lOOml)t«U ftgfcc^ (1 0 0ml X 2) T»ttftLfc 0 1 
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mmfc&m (5 5m gl 50%) 

mp 239-243°C 

IRvmax^cnf 1 : 1638, 1620, 1603. 

Ht-NMR (CDC1 3 -K:D 3 0D) 5: 2.80-3.00 (2H, m), 4.70-4.92 (1H, m), 5.05 (1H, brs), 
5 7.00-7.60 (13H, m), 8.07 (1H, d, J = 8.4 Hz), 8.50-8.62 (2H, m). 

mmm 201 

1, 1 -v^ fv^^A- (IRS, 2 S R) -2- a P-3-fc°y v^/W) -2- 

tKadrix-l- ( (4- (h])yMn^^-/U) 7i=^) *^)V) zc?sU%;W< 

10 1) 6-^nP-3-ty^/V^yS (lOg, 63. S^V^M <D?b7 
tKn77y(150ml) tgEftjC 1,1' ^jj/Uft-jUVZ- 1 EW 5 f^—fr ( 1 
1. 3g, 6 9. 8^y^) SrflPx., 30^W31^bfc o BOSi^^SP^ V 

p^iety^/w^i/^A^ dog, 34. 9$y^/u) Srflpx., M-x?3 

O^^bfCo K^tC* (200ml) &2)R;U (2 0 Om 1 X 2) 

15 fifflU tttH^^iSfP^^T'^ U *f ^* > t? A T-^^^JEW* 

1) "T?»«U 3-(6-^nn-3-k°y^)-3-^y7'Dk 0 ^^^^(9. 

2 8g, 6 4%) SrWfejftftttt LT#fc. 
IRvmax^cnf 1 : 1740, 1694, 1628, 1584. 

20 41-NMR (CDC1 3 )6: 1.16 (3HX3/5, t, J = 7.4 Hz), 1.24 (3HX2/5, t, J = 7. 0 
Hz), 3.88 (2HX3/5, s), 4.04-4.24 (2H, m), 5.58 (1HX2/5, s), 7.29 (1HX2/5, 
d, J = 8.0 Hz), 7.37 (1HX3/5, d, J = 8. 0 Hz), 7.90 (III X 2/5, dd, J = 8. 0, 
2.6 Hz), 8.11 (1HX3/5, dd, J = 8. 0, 2.6 Hz), 8.66 (1HX2/5, d, J =2.6 Hz), 
8.81 (1HX3/5, d, J = 2.6 Hz). 

25 2) 3- (6-^PP-3-t°y vvio -3-^yyuM°^-ym^/v (9. og, 
39. 5^^/v) 01, 2~vt h*^^?y (50ml) mm^mit-r h y 

$ A (6 0%«mt, 1. 5 8g, 3 9. 5^y^/V) ^«T^Px., MT'2B#^ 
mW Vtz 0 fcmtoWz. 4 - h y yjv^rn / f;i/^y^7*o § K ( 9 . 4 S g , 

3 9. 5 5 y */W) <D 1 , 2-^ h^J/x^y (50ml) »iTU 
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mzmuxm&nwLtc Kmm&* (20 omn mtamykzM 

^ ffiBL^T-A' (2 0 oa 1 x 2) Tfftwtfc, J*ffi$£;>K:J3 J:VIWMatt**C* 

( : 8^3:^= 1 : 1) "CfiHRL3- (6-^on-3- 

5 f -3-**y-2- ( (4- (M)7^P^f^) ^cc-^) 7° 

p Mir^^jv (14. 2 g , 93%) Sr^6tt^*i: LTWfc. 

IRvmax^cnf 1 : 1740, 1694, 1582. 

l H-NMR (CDC1 3 ) 5 : 1. 13 (3H, t, J = 7. 0 Hz), 3.40 (2H, d, J = 7. 4 Hz), 4. 12 
(2H, q, J = 7.0 Hz), 4.54 (1H, t, J = 7.4 Hz), 7.35 (2H, d, J = 8.4 Hz), 
10 7.44 (1H, d, J = 7.0 Hz), 7.53 (2H, d, J =8. 4 Hz), 8.16-8.24 (1H, m), 8.95 
(1H, d, J = 2.6 Hz). 

3) *frffcffi<& (9. 8 9 g, 72. 65 V^fr) (DV^jV^—'tjV (15 0m 
1 ) bV (5. 4 9g, 14 5 5!)^) Sr^T^t 
"tfSO^HtfLfc. 5FJglfc&-5*U 6^lC3- (6-^n.o-3-fc°U v 5 ^) -3- 

15 **y-2- ( (4- (h^A-to^f^) 7*:=7t0 -fxi t? t^txf 

/V ( 1 4 g , 36. 35]) -=EvW) W^lV^—TtV (50ml) M^nxTg 

3 0 tfc 0 tk^Ts 1 m%mmztoz.x?^^ u 1^(2 

0 Om 1 ) SrTjPx., BH&cfvl' (3 0 Om 1 X 2) Lfc. ttffltt&zMa J;tf 

20 i/ V 1J?>VD 7^P?F^77^ (^*c-?y : f^cc^/i/= 4:1) U 
( 2 R S , 3RS) -3- (6-^PP-3-fc°y ^/l-) -3-k Kc*^2- ( (4- 
(F!)7;^a^A) 7x-;H ^5^) /Ptt>ixf/i/ (9. 3 2g, 6 
6%) *ifijft«*HTj|fc, 
IR v tnax^cnf 1 : 1728, 1618, 1588, 1568. 
25 'H-NMR (CDC1 3 )5: 0.95 (3H, t, J = 7.0 Hz), 2.92-3.18 (3H, m), 3.35 (1H, d, 
J = 2.4 Hz), 3.92 (2H, q, J = 7.0 Hz), 5.04-5.12 (1H, m), 7.20 (2H, d, J 
= 8.2 Hz), 7.32 (1H, d, J = 8. 4 Hz), 7.50 (2H, d, J = 8.2 Hz), 7.73 (1H, 
dd, J = 8.8, 2.8 Hz), 8.38 (1H, d, J = 8. 4 Hz). 

4) (2RS, 3RS)-3-(6-^DP-3-t°ye?/I-)-3-t: Fddrt/-2- ((4 
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- ( hp y;vatxi * ?-;v) 7x-;v) * fvV) 7n fc'^y^fvv ( 9 . Og, 2 

$(23. 2ml, 46. 4SU ^M^X^UX^^MW Ufc. 1 
$5£&®-?$te£ Lfc8L «^aW*£Jn:fcpHfc8fcf»6U ftRifA' (2 0 
5 Om 1 X 2) -ettffl Lfc. ttffi^l:*J3J:«»«L, fek«"^* 

felStt (2RS, 3RS) -3- (6-^no-3-fy^) -3-t Kp^- 
2- ( (4- (HJ7/^a^f^) 7x^) tf-M /nt^yf (7. 4 g , 

8 9 %) Sr#fc. 
10 mp 145-146*0 

IRvmax^cm -1 : 1715, 1591, 1464. 

Anal. Calcd for C 16 H 13 N0 3 C1F 3 : C, 53.42; H, 3.64; N, 3.89 
Found: C, 53.48; H, 3.93; N, 3.66. 

'H-NMR (CDC1 3 )5: 2.90-3.20 (3H, m), 5.11 (1H, d, J = 4; 4 Hz), 7.24 (2H, d, 

15 J = 8.4 Hz), 7.33 (1H, d, J = 8. 2 Hz), 7.49 (2H, d, J = 8. 4 Hz), 7.78 (1H, 
dd, J = 8.2, 2.2 Hz), 8.35 (1H, d, J = 2.2 Hz). 

5) (2RS, 3RS) -3- (6-* o n-3-tJJ -3-t Ko^>-2- ( (4 

- (hyy/^vtf-M 7^~M yowyn (5. o g , 13. 9 

5 V^M ©7 F7tKo77y (15 0ml) SKftfcU $?7x.^.ArtX&yA'T 
20 (3. 3ml, 15. 3^!)*/0 i Hl^f/l'TSy (2. 9ml, 20. 

9 ^ y £*P?U li^WlIitfc. KJS«S:36kft«x ?k (200ml) & 

( 2 0 0 m 1 X 2 ) XttHti Ufc. 1 ffiftflffi 

25 ^*V^e>»*6***"C (4RS, 5 S R) -5- (6-* a n-3-t?J) - 

4- ( (4- (m)7;^p^^) 7^-/1^) ^f-^) -l, a-x-w/y&y- 

2-*y (4. 2 9 g, 8 7%) £#7t. 
mp 176-177°C 

IRvmax Mr cm- 1 : 1767, 1590, 1568. 
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Anal. Calcd for CJ&Jififi]F t : C, 53.87; H, 3.39; N, 7.85 
Found: C, 53.86; H, 3.57; N, 7.66. 

l H-NMR (CDC1 3 ) 5: 2.22-2.50 (2H, m), 4.26-4.40 (1H, m), 5.16 (1H, brs), 5.84 
(1H, d, J = 8.0 Hz), 7.16 (2H, d, J = 8.0 Hz), 7.43 (1H, d, J = 8. 2 Hz), 
5 7.57 (2H, d, J = 8.0 Hz), 7.73 (1H, dd, J = 8. 2, 2.6 Hz), 8.41 (1H, d, J 
= 2.6 Hz). 

6) (4RS, 5 SR) -5- (6-^np-3-t°y i?;W) -4- ( (4- 

7^~jV) **f-As) -1, W-I-Jr)/ (5 0 0mg, 

1. 405 3^) <DT± b-h})* (5ml) m^-^P-t-^/V (3 6 
10 7mg, 1. JSi^f^T^ty^y (I7mg, 0. 14 

£AP;t, m.®X-2tf?ffimWLTc 0 $Ll&m*MB&, * (20ml) 

&m^ji> (2 om i x 2) -ctttiibfco mmm^ma^^m^u m 

fe|$tt(4RS, 5 SR) -5- D-3-k°y v^/P) -2-^y-4- ( (4 
15 - ( h ]) 7;vin^f-;P) 7s^) t^/u) -l, z-X^y-J JJ i?y-3-;fr,M? 
>Wt 1 , 1 =f-)V^jv ( 1 . 1 9 g , 9 3%) £#7c c 
mp 170-174°C 

IRvmax KBr cnf l : 1821, 1723,. 1464, 1362. 
Anal. Calcd for C^iyj^ClFj : C, 55.21; H, 4.41; N, 6.13 
20 Found: C, 55.44; H, 4.28; N, 6.22. 

'H-NMR (CDC1 3 ) 8 : 1.49 (9H, s), 2.60 (1H, dd, J = 14.2, 8.8 Hz), 3.01 (1H, 
dd, J = 14.2, 5.2 Hz), 4.82-4.96 (1H, m), 5.70 (1H, d, J = 7. 0 Hz), 6.85 
(2H, d, J = 8.0 Hz), 7.18 (1H, d, J = 8. 4 Hz), 7.36-7.46 (3H, tn), 8.27 (1H, 
d, J = 2.2 Hz). 

25 7) (4RS, 5 SR) -5- (6-^PP-3-f!) S?A") -2-^-^y-4- ( (4- 

Rtl, l-^f;UxfA' (6 0 0mg, 1. 3 1 5 V *M (Dt # J — ;V ( 3 . 
lml) ICO. 5 N<7)7k@GHb-7- MJ 9&*#;-A>tm (3. 1ml, 1. 5 55 
0*/i>) «r*#TflP*.x aa-Cl^lBWftfc. K««fc* (5 0ml) fcjq*. % 
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tim^f-A* (5 Om 1 X 2) x*#UHLtc B iW^^AI*»L N M^mm 



mp 157-158t; 
5 IRvmax^cm' 1 : 1682, 1618, 1588, 1522. 

'H-NMR (CDC1 3 )6: 1.34 (9H, s), 2.70-2.90 (2H, m), 3.85 (1H, brs), 4.09 (1H, 
brs), 4.62 (1H, d, J = 8.8 Hz), 4.96 (1H, s), 7.24 (2H, d, J = 8.0 Hz), 7.35 
(1H, d, J = 8.0 Hz), 7.53 (2H, d, J = 8.0 Hz), 7.73 (1H, dd, J = 8.0, 2.6 
Hz), 8.4 (1H, d, J = 2.6 Hz). 
10 mtfom 2 0 2 

N- ( (IRS, 2 S R) - 2- (6-^ PP-3-t°U^V) -2-fc Kp^>1- ( (4 
- ( hV yj^tu^Jf-M 7.*i~M tf-fr) x-f-jV) -4-7/Vtn-l-t7^U 

1) 1, l-^f/Vxf/KlRS, 2SR) -2- (6-^Pn-3-t^y i>/U) 
15 -2-l:Fn^>l- ( (4- ( hV 7 A>Hrv * 7 z^~/u) 

(8 8 0mg, 2. 04 5 ]) */V) \Z. MJ 7}\<*u%ft& (8ml) *0°C 
T-inx., 10#m#Lfc„ 5i)&mZWm&. zK (2 0ml) T?*f5U fflSfc*?^ 
(2 Om 1 X 2) TttfflUL, «J|i»tt*:^£tfi*T?*J£U fefcW^^v'* 

20 f B $*T (IRS, 2SR) -2-T5/-1- (6-^uD-3-t°!l v 5 ^) -3- (4- 
(Ml^M-P^AO 7*=/V) -l-T'n^y-^ (6 0 2mg, 8 9%) Z'ft 
fc. 

mp 103-104°C 

IRvmax^cm 1 : 1588, 1568, 1460. 
25 Anal. Calcd for C 16 H 14 N Z 0C1F 8 : C, 54.47; H, 4.27; N, 8.47 
Found: C, 54.57; H, 4.19; N, 8.39. 

l H-NMR (CDC1,) 8 : 2.42 (1H, dd, J = 13.6, 10.4 Hz), 2.76 (1H, dd, J = 13.6, 
3.0 Hz), 3.30-3.44 (1H, m), 4.76 (1H, d, J = 4.4 Hz), 7.24 (2H, d, J = 8. 4 
Hz), 7.36 (1H, d, J = 8.4 Hz), 7.55 (2H, d, J = 8.4 Hz), 7.75 (1H, dd, J 
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= 8. 4, 2. 2 Hz) . 

2) (IRS, 2SR) -2-75/-1- (6-^ P P-3-fJJ -3- (4- 

(h!)7;l/tn^f/l') 7x=;V) -l-^P^V-^ (2 5 0mg, 0. 76$y 
^/W) OTt h- h JJA- (1 5m 1) »C4-7^tPt7^y*;l'#ySl (1 
5 4 4mg, 0. 7 6 5 J) *5 £ tfl 3 - 

*;^5F-«SI(2 18mg, 1. 1 4 $ !)*vv) *3J;Tji-t Kn^- 

1 H-^ hVT )/-i\> (116mg, 0. 7 6 $ J> *A>) Sr*PxT^?a-C« 
^#Lfc„ S^^TK (10 0ml) T?*fr*?U (1 0 Om 1 X 2) t» 

io 8tff«*bjfc. »»S:R»3i^v-^' 3 ff->'a i fcSIS***t % *IHfr6* (3 

2 4 m g , 8 5%) Srftfc. 
mp lSS-^^ 

IRvmax ffil "caf l : 1642, 1626, 1601, 1534, 1462. 

Anal. Calcd for C 26 H U NAC1F 4 • 0. 2H-.0: C, 61.66; H, 3.86; N, 5.53 

15 Found: C, 61.56; H, 3.91; N, 5.37. 

l H-NMR (CDClj) 5 : 2.89 (1H, dd, J = 14.6, 11.0 Hz), 3.08 (1H, dd, J = 14.6, 
4.4 Hz), 4.04 (1H, brs), 4.68-4.84 (1H, m), 5.13 (1H, d, J = 3. 6- Hz), 6.04 
(1H, d, J = 8.4 Hz), 6.92-7.20 (2H, m), 7.22-7.70 (8H, m), 7.82 (1H, dd, 
J = 8.0, 2.6 Hz), 8.09 (1H, d, J = 8. 0 Hz), 8.44 (1H, d, J = 2. 6 Hz). 

20 Htfofll] 2 0 3 

N-((1RS, 2 SR) -2- (6-^PP-3-^!J^) -2-t Kp^-1- ( (4 
- ( h J) yfls-frn t 7i^) tf-tv) ^;v) -Z-y ^~i\>zfvs<VT ^ 
K 

(IRS, 2SR) -2-757-1- (6-* n P-3-tTU 9 JA) -3- (4- (bV 
25 7JU*U/'?A') 7i=A/)-l-7'P/V-/M2 5 0mg ) 0. 7 6%])^) 
©BlSfctfvU (10ml) 3 -7 ^=^7° a t° n !) K (168ml, 

1.13 5 y^/U) *5.fctf&MW* (10ml) ^tTSIt«i!^Lfc. 

(10 0ml) TWU BWft*^ (1 0 Om 1 X 2) T^ftfflLfc. 
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ft^li^-^^ty^bflMl^tlift^ (3 0 2mg, 8 6%) & 
• #7C 0 

mp 149-150°C 

IRvmax^cm -1 : 1651, 1541, 1456. 
5 Anal. Calcd for ^HJi^ClF,: C, 62.27; H, 4.79; N, 6.05 
Found: C, 62.44; H, 4.96; N, 6.05. 

l H-NMR (CDClg) 8 : 2.30-2.50 (2H, m), 2.60-2.92 (4H, m), 3.90 (1H, s), 4.24-4.40 
(1H, m), 4.80-4.90 (1H, m), 5.36 (1H, d, J = 8.2 Hz), 7.00-7.40 (8H, in), 
7.48 (2H, d, J = 8. 0 Hz), 7.56 (1H, dd, J = 8. 0, 2.6 Hz), 8.32 (1H, d, J 
10 =2.2 Hz). 
• 2 0 4 

1, fvloifvl' (IRS, 2RS) -2- (6-0 UX2-2-W i?M -2- 

kFn^-1- ( (4- ( b V * f-As) 7i^P) tf-iV) ^)V%)V^ 

15 1) 6-^PD-2-f!Ji?y*;Vt*yi (lOg, 63. 5 5!) •=E7l') ©7 h y 
t Kp 7 5 y ( 1 5 0 m 1 ) SSttfc 1,1' *- 1 T 5 ( 1 

1. 3g, 6 9. 8 5!)^) SrJp*., 3 0#fllfRfflfELfc. S*S«*J^l«v v 

. ny»*;if/l^^i'{'J4t (lOg, 3 4. 9 ? JJ *r^) ^Hx. gfiT*3 
0#Jt#Ufc. RJS»7K (200ml) &flH*. x gj$^5VW (2 0 0ml X 2) 

20 x-mm u »w**<s»AJto*c-?ft» u «i*«bn'^-* AT-w«Ef* 

Lfc. £ > y # ^Viofr 7 A 7 n ^ b ^7 7 -i" - (^rf" : 4 : 

1) TJflHHU 3-(6-^PP-2-t°!)^)-3-^-dry7 B Dfc:°^->'^f-^(7. 
9 6 g , 5 5%) Srfc&Jftftttt UT#fc 0 
IRvmax^cm" 1 : 1738, 1713, 1651, 1645. 
25 Anal. Calcd for C 10 H 10 N0 3 C1: C, 52.76; H, 4.43; N, 6.15 
Found: C, 52.63; H, 4.55; N, 6.02. 

'H-NMR (CDC1 3 ) 6: 1.20-1.40 (3H, m), 4.15 (2HX2/3, s), 4.14-4.32 (2H, m), 
6.35 (1HX1/3, s), 7.37 (1HX1/3, d, J = 6.6 Hz), 7.53 (1HX2/3, d, J = 7.0 
Hz), 7.70-8.02 (2H, m), 12.31 (1HX1/3, s). 
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2) 3- (6-^nn-2-t°P^) (7. 6g, 
33. 4 5!)*^) <D1, h*^>^?y (50ml) jWRfc*Hfl5^ MJ 
!>A (6 0%ttft, 1. 3 4g, 3 3. 4?y^/U) Sr^TJtax., Sfit?2l$W 

L7c„ RJ&Jft©t|»te 4- h V 7/v*v J J-zu-^yp/vfu $ K (7. 9 8 g , 
5 3 3. 4 U*^) ©1, 2-^K^y(50ml)MTUMJ5 
M£Ml?«$#L7c 0 fiUSRSr* (2 0 0ml) <D*£££\ i&ftfiWTk&JP 
x., (2 0 Om 1 x 2) T'ttBWLfc. »m$£7k& J: tHMWttfcjattfe 

nv^77.^ (M^V) t«L3- (6-^p-2-^P^) -3-^-drV 
10 -2- ( (4- (M)7/V^"P^^) ^^VW) :/P fcf^Vgb^Vl' (1 

3. Og, 10 0%) tt&bHsmii LT#fc„ 
IRvmax^cm" 1 : 1732, 1709, 1576, 1563. 

'H-NMR (CDC1 3 ) 6 : 1. 14 (3H, t, J = 7.0 Hz), 3.24-3.50 (2H, m), 4. .02-4. 20 (2H, 
ra), 4.99 (1H, t, J = 7.2 Hz), 7.42 (2H, d, J = 8. 0 Hz), 7.52 (2H, d, J = 
15 8.0 Hz), 7.81 (1H, t, J = 8. 0 Hz), 7.97 (1H, d, J = 6. 6 Hz). 

3) &LftM& (9. Og, 6 6. 15 5!) ^) Oi^xf ;l/x-f^ {200m 

1 ) «hku:*jiws* vm-r hy^A(5. o g , 1 3 2 $ y */>) srjp*.x*a-e 

$gLfc 0 3- (6-^PP-2-bf5^) -3-^"dry-2- ( (4- (MJ:7/M-P^ 

20 f-;v) 7*~)V) t^M /Dk°ty^xf^ (12. 7g, 33. uy^) 

OvJxf/Vx^f^ (10 0ml) mfcfc, ~ 2 OtJfcT&fcPSLl/btaRflS** 
*3EI&©^^3:-5 1 /H^Sr*o< 5jgTLfc 0 2 0ttT3 0# 

mw&s Rfm&iMimm*toZ-x?x-y<?-u h^tk (200ml) &im*. N 

BHai^ ( 3 0 0 m 1 X 2 ) L fc. ftbffiSR«:**5 J; lHS»£ifcic-T?*i£ U 

25 -ma/mtvy* ^%wm&m^ tfc„ u * ^vu* 9 a ^ p h 

?y~74- (^y-y : g^^^= 4 : 1) TSfiMiU 3- (6-^nP-2-t 0 !) 
vVw) -3-kKa^>2- ( (4- (M)7^tc^f/v) 7x=;H y^/u) 7° 
Ptf^-y^f-/^ (4. lg, 3 2%, (2RS, 3RS)fr: (2RS, 3 S R) 
#=1:1, c r ud e) %Hffe»«fti LTftfc. 
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'H-NMR (CDC1 S )6: 0.95-1.10 (3H, m), 2.80-3.40 (3H, m), 3.82-4.08 (2H, m), 
4. 78 (1HX1/2, dd, J = 9. 6, 4. 4 Hz), 5. 08 (1HX1/2, t, J = 5. 0 Hz), 7. 10-7. 70 
(7H, m). 

4) 3- (6-^np-2-f!j *?flr) -3-fc ( (.4- (f9 7/Utn 
5 7x.-M *?-M ^n^ylif^ (4. lg, 10. 7^])^M 

O^;-/K20ml)», 2mfe*mfc1- h V V&*mit(l 0. 7m l, 

2 1. 4 5 V £;&P iTifiT*«f)f Lfc 0 1 fcjgiftR-CRte i: L 

^MW7R^PxpHSr8(CpSU SS^^ (2 0 0ml X 2) T'Jffettl 

io ^*L7c: 0 nmm^M y^n tvv^-x/u-^-^^^if^^-arT 3- (6- 

^pn-2-t°P^) -3-tKP^-2- ( (4- (h!)7;i'tP^f;l') 7^= 
)V) y^vV) rfu tf^fifc (3. 3g, 8 6%, (2 R S, 3RS) fr: (2RS, 

3 S R) {$■= 1:1) £#fc 0 

l H-NMR (CDC1 3 ) 5 : 2.20-2.60 (1H, m), 2.80-3.30 (2H, m), 4.73 (1HX1/2, d, 
15 J = 7.4 Hz), 5.30 (1HX1/2, s), 6.64-7.40 (7H, m). 

5) 3- (6-^aa-2-f!) v?/P) -3-fc KP^rix-2- ( (4- (VV V JVirxx 
t^M 7^~;v) yok'tyi (3. l g, 8. 6 5!)^v) ©f b7 

. t^uyyy (10 0ml) ^7^-^***11 ^7* (2. Oml, 

9. 5*V*;U) khV^/UTKy (1. 8ml, 12. 9 5 !/ ^) £AP X, 

20 i mmmmm l/c„ sjs^&^&iL * ( 1 5 o m 1 ) ^p^-cg^^ ( 1 
5 om 1 x 2) T'ttmtfc 0 ttttj^^^fpmw7K> m\±m7kx*md:m®u 

t^W^B^4t5- (6-^00-2-^!)^) -4- ( (4- (MJ7;i/tn 
^^)7x^)^f;l/)-l, 3-^-=¥f-y*yi^^- 2-^-^(1. 18g, 3 8%, 
26 (4RS, 5RS) ft: (4RS, 5SR) ft=3 : 2) &#7c 0 

l H-NMR (CDClj)S: 2.18 (1HX3/5, dd, J= 13.4, 7.0 Hz), 2.62 (1HX3/5, dd, 
J= 13.4, 3.8 Hz), 3.05 (1HX2/5, dd, J= 13.4, 9.2 Hz), 3.36 (1HX2/5, dd, 
J= 13.4, 4.4 Hz), 4.16-4.30 (1HX2/5, m), 4.40-4.56 (1HX3/5, m), 5.19 (1H 
X3/5, s), 5.29 (1HX2/5, d, J = 5.0 Hz), 5.37 (1HX2/5, s), 5.83 (1HX3/5, 
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d, J = 8.0 Hz), 7. 10-7.82 (7H, m). 

6) 5- (6-? a p-2-t'JJ *?M -4- ( (4- ( h V ff/U) 
A) ;*9vW) -1, v?V-2-^-V (1. 08g, 1. 405;y*A, 

(4RS, 5RS) (4RS, 5 S R) #=3 : 2) ©Ti^h^M^ (10 
5 ml) mm^-^m^- t (793mg, 3. 63^!) *S «fcOW 

;i/r*/eyi?y(3 7m g) o. 3 o ^ y^/v) i£t*3 o^HW^tfc. 

R£#&»»tg, * (20ml) *e*RU BWk^A- (2 Om 1 X 2) T'iltiL 

igfe&'>y 7 D v h ^7 7^ --C'^^f-y : »xf ;V= 4 : IT* 

10 iffll.^y/'P^-T/V ■5-tVfr}bWfe&$&X, (4RS, 5SR) 

-5- (6-^PP-2-t°y *JJV) -2-tty-4- ( (4- (M)7/l/tP^f/l>) 7 

(3 0 Omg, 2 2%) %#fc 0 
IRvmax^cm- 1 : 1817, 1726, 1566. 
15 mp 125-126°C 

'H-NMR (CDC1 3 ) 8 '• 1.55 (9H, s), 3.24 (1H, dd, J= 13.6, 8.0 Hz), 3.44 (1H, 
dd, J =13. 6, 4.4 Hz), 4.76-4.86 (1H, m), 5.13 (1H, d, J = 2.6 Hz), 7.22-7.32 
(2H, m), 7.40 (2H, d, J = 8.0 Hz), 7.62 (2H, d, J = 8.0 Hz), 7.66 (1H, t, 
J = 7.8 Hz). 

20 $ fefc^'frJ' : ^S|xf^= 1 : 1 tflSffl tT> S^xf^ 

*SS§*X (4RS, 5RS) -5- (6-^on-2-t!I i^W) -2-^y-4- ( (4 
- (M)7/^n^f/l') 7i=/l/) p<5v^) -1, S-ttWDity-S-lrA'iR 
fWtl, 1 =f;v^;v ( 7 3 5 m g , 5 3%) £r#fc 0 
IRvmax^cm" 1 : 1823, 1726, 1566. 

25 mp 166-167t 

l H-NMR (CDC1 3 )5: 1.44 (9H, s), 2.65 (1H, dd, J= 14.0, 8.0 Hz), 2.89 (1H, 
dd, J = 14.0, 5.4 Hz), 5.02-5.16 (1H, m), 5.66 (1H, d, J = 6. 6 Hz), 6.88 
(2H, d, J = 8.2 Hz), 7.26 (1H, d, J = 8.2 Hz), 7.40 (2H, d, J = 8.0 Hz), 
7.50 (1H, d, J = 7.6 Hz), 7.73 (1H, t, J = 7. 8 Hz). 
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7) (4 R S , 5RS) -5- (6-^na-2-fy v^/U) -2-^y-4- ( (4- 
(.hV7J^u/f-/\s) 7^-)\>) -1, /\stfy 

Rl, l-^f;l/xf;l/(6 7 7mg, 1. 4 6 5 !) ^) <D* $ J —As ( 3 . 
5ml) CO. 5 N©;WfcflS"J- h 9 J** & J—M8fo (3. 5 ml, 1. 75$ 
5 SrakjfrTfln*.* gJ&-eiB#(S&#Lfc 0 RrtflRlc* (5 0ml) SrAHx. % 

mm^^ (5 omi x 2) -c^murc. ttw^^^«7K-e^u *s*w 

• -7 ^ is 7 A Lfc o %isV*> ?A>jl 7A^PTh^774 

^Hfc-^ (5 5 0mg, 5 7%) &#fc„ 
10 IRvmax^'cm" 1 : 1682, 1530. 
mp lSQ-lGOt 

'H-NMR (CDC1 3 ) 5 : 1.36 (9H, s), 2.67 (1H, dd, J= 15.0, 5.8 Hz), 2.87 (1H, 
dd, J =15.0, 8. 4 Hz), 4.12-4.30 (1H, m), 4.60 (1H, d, J = 5. 6 Hz),. 4. 90-5. 10 
(2H, m), 7.19 (2H, d, J = 7.8 Hz), 7.20-7.32 (2H, m), 7.45 (2H, d, J = 7. 8 
15 Hz), 7.61 (1H, t, J - 8.0 Hz). 
H*S0ij2O5 

N- ( (IRS, 2RS) -2- (6-^dd-2-^!)^) -2-t Ko^V-1- ( (4 
- (hD 7 A** off- A?) 71^) ^=f-)V) -4-7As$-u-l-}-y#\s 

20 1) 1, l-^f/Vxf^tlRS, 2RS) -2- (6-?nn-2-fc°]l i>/W) 
-2-tKP^-l- ( (4- (hyyAsjrntf-As) 7*-/l>) t^As} ^;Vj3 
;^-K5 0 0mg, 1. 16^y^v) \z hV (8ml ) fcOt 

t^px., 1 o^mwLtc a &j&m*m$i§'&, * (20ml) x-wu mm^A- 
(2 om 1 x 2) xttffitfco ]&mm*mn'kMfrx*m$u mim^r^^u 

£*T (IRS, 2RS) -2-7$;-l- (6-# a P-2-t'y i?}V) -3- (4- 
(h])7;u*u/<?;\s) 7*.-)V) -\-yaA/—)V (3 0 2mg, 7 9%) 

IRvmax^cm" 1 : 1757, 1586, 1563. 
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mp 89-90°C 

l H-NMR (CDC1 3 ) 5 : 2.54 (1H, dd, J = 13.6, 9.8 Hz), 2.77 (1H, d,J = 13.0 Hz), 
3.44-3.58 (1H, ra), 4.74 (1H, d, J = 4.4 Hz), 7.16-7.32 (3H, m), 7.57 (1H, 
d, J = 7.4 Hz), 7.52 (2H, d, J = 7.4 Hz), 7.62-7.74 (1H, m). 
5 2) (IRS, 2RS) -2-75/-1- (6-^ n P-2-t'!J i?M -3- (4- 
(h!)7/Vtn^f;l/) 7i-;U) -l-T'o^V^ (2 50mg, 0. 

<DT± b~ hU/Kl 5ml) »4-7;i'tPt7^i'y*/i'#yt d 
4 4mg, 0. 7 6 5 }) joirjt l -^/w 3 - (3-^W5/ ^p fcVl') 
%A>i£*M ^ K ■ itiflt ( 2 1 8 m g , 1. 145J) *^) *5 «ktJ? 1 -fc Kp ^ri*'- 
10 lH-<yyfP7^ (116mg, 0. 76^^/H Sr^PxTMT'^ 
jf#bfc„ £Jfo$t£7K (10 0ml) TftJRU SHI^fW (lOOmlXZ) T 

^/u=4 : l) T?«fSSU ■JWfc*f*'- ^^^fel^JSAS^T, M^#J (2. 
15 6 7m g, 7 0%) Sr#fc. 
mp 225-226°C 

IRvraax^cm" 1 : 1639, 1624. 

l H-NMR (CDClj) 5 : 2.83 (1H, dd, J = 14.0, 5.2 Hz), 3.02 (1H, dd, J = 14.0, 
9.6 Hz), 4.74 (1H, d, J = 5.6 Hz), 4.80-5.00 (1H, m), 5.10-5.20 (1H, ra), 
20 6.46 (1H, d, J = 8.6 Hz), 7.00-7.12 (1H, m), 7.20-7.60 (9H, m), 7.64-7.76 
(1H, m), 7.84 (1H, d, J = 7.6 Hz), 8.11 (1H, d, J = 8.0 Hz). 
MMM 2 0 6 

1, l-i?*7-A'=-f-A' (IRS, 2SR) -2- ( 6-f P P- 2-t°P -2- 
tKa^i/-l- ( (4- (hD 7 71=^) J-T-JV) 
25 /—Y 

(4RS, 5SR) -5- (6-^aa-2-t°y v'/W) -2-^y-4- ( (4- (h 

v 7As*v* y^^/u) j. 3-;v) -1,3 -^f-y D v?>- 3 1 , 

l-^f;Vxf;W (2 3 7mg, 0. 5 2 5 U ^W) (Dt 9 J*-fls ( 1 . 25m 
1)J&»»C0. 5 N©*!^^ h})$J±/#y SU?m ( 1 . 25ml, 0. 62 
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$ V ^7K^TAUXs MUX* 1 tiffflMW bfc 0 EJSfcfc* (50ml) Sr/fox., 
I^i^/V' (5 Om 1 X 2) "Tfl&ttibfc. ttttJ**»fn*£*T?flsJ*U *&7K?« 

*T*]Bfl5£4& ( 1 5 0 m g , 6 7%) &#7t„ 
5 IRvmax^cnf 1 : 1694, 1505. 
mp 134-135t: 

ty-NMR (CDC1 3 )5: 1.24 (9H, s), 3.13 (2H, d, J = 7.8 Hz), 4.10-4.30 (1H, rn), 

4.62-4.90 (2H, m), 7.20-7. 30 (2H, ra), 7.30-7.52 (2H, ra), 7.56-7.72 (3H, m). 

10 N-((1RS, 2 SR) -2-t KP*i7-2- (4-7i/^7i=/l') -1- ( (4 
- (bVy^n^^rjU) 7x.=-;l>) ^J-jV) a^f-ju) ~4-7J^n- 1 -i~7^ V 

1) 3-7^y =¥^E#SI (1 3. 5g, 6 3. 0 5 11^71^) (^x h^fc Kn 
7 9^ (150ml) Wtul, l'-#/l/#=vWf*-lH-> f ^^/-^ (11. 

i5 2 g , 6 9 . 3 5. y Sripx, Mt- 3 o ftmw Ltz 0 RfomK-? n ygpey 
x.<7-;^y*i"7M& (i o g , 3 4. s $ y^/uo mm.x2mmmwv 

fc 0 SJtS^Kg^ai^/t, (50ml) *3j;t>'7)< (50ml) £;Dn;L, Mt*®<^p 

. m$m&zt£5&T'mm.mztoz-tc B Kfomzmm^T^ (2 0 o m 1 x 2) -e& 

20 ^SeftSr^y %?)\'l3yKVxi-<? Y^vy^— (-^=^-9-^:^31^=4 : 1) 

~Clf®lU 3-^"^y-3- (4-7^ydrv'7*=7U) /Pfty®xf;l/ (17. 

9g, 10 0%) %@,&$ltty>)k Lxmc 0 

IRvraax^cm" 1 : 1744, 1694, 1582, 1489, 1439. 

Anal. Calcd for C 17 H l6 0 4 • 0. Wfl: C, 71.37; H, 5.70 
25 Found: C, 71.11; H, 5.89. 

'H-NMR (CDClj) 5 : 1.20-1.40 (3H, m), 3.95 (2HX4/5, s), 4.12-4.30 (2H, m), 

5.62 (1HX1/5, s), 7.02 (£H, d, J = 7.4 Hz), 7.04-7.30 (2H, m), 7.30-7.60 

(4H, m), 7.66 (1H, d, J = 7.6 Hz) . 

2) 3-^y-3- (4-7*;*ci/7zL^M /nftV^f^ (1 5 g, 5 
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2. 8 5 i> ^l-) <D 1 , (1 0 0ml) SHfttokSMb"*- MJ 

*-M6 0%tttt, 2. llg, 5 2. 8 5 J)**) &*#Tjbn&, ^T*3 0# 
»Ufc 0 ^5;^©4 , tC4-MJ7/^a^^/^^v 5 ;^D$ K (12. 6g, 
5 2. 8 5;y*/^) ©1, Y^yzufV (5 0m-l) $gi&&?i§TU RJ& 

5 mzmuximmmw tfc, ( 2 0 om 1 ) aa^^ ( 2 

00 ml X2) TiBLft. jftW«Sr**sJ:t^fia»*4bicT?ft^Lx #S*?»^ 

3-^y-3- (4-7* ;^fi/7x=;V) -2- ( (4- (Ml7/W*n/^/l/) 7 
y^A-) /Pet^f/l' (15. 4g, 6 6%) &#fc 0 
10 mp 77-78°C 

IRvmax^cnf 1 : 1738, 1694, 1582, 1489, 1437. 
Anal. Calcd for C 26 H 2l F 3 0 4 : C, 67.87; H, 4. 78 
Found: C, 67.92; H, 4.89. 

'H-NMR (CDClj) 5 : 1. 10 (3H, t, J = 7.4 Hz), 3.35 (1H, d, J = 7. 4 Hz), 4.09 
15 (2H, q, J = 7.4 Hz), 4.53 (1H, t, J = 7.4 Hz), 6.94-7.04 (2H, m), 7.10-7.70 
(11H, m). 

3) ttftSftji (7. 3 9g, 5 4. 2 51)*^) (D^xf ;l/x-r^ (15 0m 

i) ®m\z*%fc&vmi'hv (4. ii.g, io8. 5xv*M *to*.x 

lfflT?3 0^itflfc o W$>£3*U 6^'3-^y-3- (4-7^y=^iX7 
20 *-^) -2- ( (4- (MJ^yM-n^fvvO 7i^) y-fvu) /Dtt^ 
5^ ( 1 0 g , 25. 9$!/ © v^^/Kr.— 7Vl" (50ml) W&%1N%.X 

Itt3 0»lfc tK^Ts CT^l^^^tT^^^U UK* 
(2 00ml) £;&I1;U fl^^/t' ( 3 0 0 m 1 X 2 ) T*$tfc» bfc„ «j|ii$£7k*5 

25 i/!)*W7^^vf^77^ (S|xf;|/) TtlU (2RS, 3RS) 
-3-k Kn^rv'-3- (4-7*y ^v^^/P) -2- ( (4- ( h V 7 v * ^) 

y^?v) /P^y|if/Mi2. og, 100%) zm&mvtmt 

IRvmax^cnf 1 : 1728, 1713, 1584, 1487, 1447. 

374 



WO 02/059077 



PCT/JP02/00532 



Anal. Calcd for Cy^A'- C, 67.56; H, 5.22 
Found: C, 67.46; H, 5.20 

l H-NMR (CDC1,) 8: 0.94 (3H, t, J = 7. 2 Hz), 2.90-3.12 (4H, m), 3.90 (2H, q, 
J = 7.2 Hz), 4.98-5.08 (1H, ra), 6.90-7.40 (11H, m), 7.48 (2H, d, J = 8. 0 
5 Hz). 

4) ( 2 R S , 3 R S) -3-fc Kp ^ i/- 3- (4-7* J 3ri/7*-^) -2- ( (4 
' - (h!)7;Vto^f/l') 7i^) tJ-fr) ^Pt'tyixf/l/ (11. 8g, 

2 6. 6$y^) ^^/^K40ml)», 2 mfefrmiti- h V *i»7k 

W (26. 6ml, 53. 2 * U *A0 ^P^TMT*4l^^#tfc 0 
10 % 1 SE5£!£®T®&£ Lfc^ N m&^fr ( 2 0 0 m 1 X 2 ) tfc. tttftffc 

J; rj«|&ft]A«7KT*» U *i7k«-r ^* i/!77\ T'^^^ff©* Lfc 0 

m^mk^^ ■*-y-yfrb¥i-®i£ktS-&X (2RS, 3RS) 

-3- (4-7i/^i/7i-;l/) -2- ( (4- ( h y 7/M-n ?VU) 7*-^) P« 

.fyw) 7 a \Z*VWl (9. Og, 8 1%) £#fc 0 
15 mp 128-129^ 

IRvmax^cm" 1 : 1713, 1586, 1489, 1447. 

Anal. Calcd for C a H 19 F 3 0 4 : C, 66.34; H, 4.60 

Found: C, 66.41; H, 4.58. 

l H-NMR (CDC1 3 ) 5 : 2.86-3. 14 (3H, m), 5. 10 (1H, s), 6.90-7.02 (3H, m), 7. 02-7. 22 
20 (5H, m), 7.22-7.40 (3H, m), 7.47 (2H, d, J = 8.0 Hz). 

5) (2RS, 3 RS) -3-t Kp^>3- (4-7x7 ^>7s^) - 2- ( (4 
- (h JJ y/M-P^/l') 7x.~JV) tf-jV) 7at'tVi (7. Og, 16. 8 
5!)*^) ©fl>7k KP77V (18 0ml) ffiBLK-s ^7*-/^** V )V7 
S?K (4. 0ml, 18. 5 5))^) b hV^T^T^y (3. 5ml, 2 5. 

25 2 5 y *M ^JPXs 6 PtRMMSfD tfc. RfoWUtm&s 7k (200ml) £ 
Mz-XWm^fr (2 0 Om 1 X 2) T-ttWLfc: 0 #Btt» 1&5©£^ &fP*W 

:xfvW-^^V/^b#ii£[l£itT (4RS, 5SR) -5- (4-7*/ ^v^* 
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~;v) -a- ( (4- (MJ^/wa-a^fvi/) y^~)V) -^)V) -1, 
Vi»-2-*y (6. 4 0g, 9 2%) £#fc„ 
rap 110-1 nt; 

IRvmax^cm- 1 : 1759, 1617, 1586, 1489. 
5 Anal. Calcd for C^H^My C,. 66.82; H, 4.39; N, 3.39 
Found: C, 66.78; H, 4.25; N, 3.14. 

'H-NMR (CDClj) 8 2.30-2.50 (2H, m), 4.18-4.30 (1H, m), 5.22 (1H, s), 5.77 
(1H, d, J = 8.0 Hz), 6.96-7.04 (4H, m), 7.04-7.20 (4H, m), 7.30-7.44 (3H, 
m), 7.55 (2H, d, J = 8.0 Hz). 
10 6) (4RS, 5 SR) -5- (4-7x7 x.z=-/V) -4- ( (4- ( h 3 7 As 

js-ntfjl/) 7x~/V) *<?/l') -1, 3 -^f-y U 2 -Jcl/ (6. Og, 1 
4. 5 5y*/l^) Ox^y-yV(lOOml) j&ttfc 8 ft^mtitfr V V t? 
m (9. Oml, 7 25!)^) 4^K»Ji^Lfc 0 £fttt*rttt8& 

* (3 O Om 1 ) TttfrfcU (3 0 Om 1 X 2) T*tttt} Lfc 0 

i5 u mwm-? w&x'immmmik u ( 1 r s , 2 s 

R) -2-T5/-1- (4-7*;*^7s=^) -3- (4- (MJ7;^P^f;l') 

7sr/i/) -i-yp^7-;v (4. 2ig, 7 5%) &M8i:R4fe£ LT#7t 0 * 

IRvmax^cnf 1 : 1584, 1489, 1443, 1418. 
20 Anal. Calcd for C^HaClFjN^ • 0. 2H 2 0: C, 61.82; H, 5.04; N, 3.28 
Found: C, 61.83; H, 5.26;N, 3.24. 

'H-NMR (CDC1 3 ) 8 : 2.44 (1H, dd, J = 14.2, 10.2 Hz), 2.86 (1H, dd, J = 14.0, 
2.8 Hz), 3.20-3.36 (1H, m), 4.64 (1H, d, J = 4. 8 Hz), 6.90-7.20 (6H, m), 
7.20-7.42 (5H, m), 7.53 (2H, d, J = 8.0 Hz). 
25 7) (IRS, 2SR) -2-7^-1- (4-7x7 ^>7x=;V) -3- (4- 
(Y))7JU*U/^M 7a=/V) -l-^n/V^ (400mg, 1. 03> D 
<DT± h=MJ<M30ml) «PjRfc4-7^P^7^ U^itA^>Wt ( 1 
9 6mg, 1. 0 3 5 V*;V) &Z:X*l-3.=f-)V-Z- {Z-iStJ-frT'Z S7°u \f;V) 
■frAs^M^ F'Wm (247mg, 1. 5 5 5: 1)^;W) feirjti-h Kndri/- 
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1 H-^-y/ hVT (I58mg, 1. 0 3 5!) *A0 &M%.X&&'X*1&& 

WfcUc. SJ^jRSr* (10 0ml) t«U RStetfW' (1 00m 1X2) X 

&*fru ****** x*&m&w£$i : & t &, nmm^mn.^^ — ■ 

5. ^f-^^S^^-frX, (4 4 6mg, 7 7%) &#fc 0 

mp 184-185^ 

IRvmax^cm" 1 : 1642, 1537, 1489. 

Anal. Calcd for Ca^^NO,: C, 70.83; H, 4.50; N, 2. 50 
Found: C, 70.65; H, 4.56; N, 2.44. 
10 'H-NMR (CDC1J8: 2.88 (1H, dd, J= 14.4, 10.6 Hz), 3.08 (1H, dd, J = 14.4, 
4.0 Hz), 4.76-4.94 (1H, in), 5.09 (1H, s), 6.04 (1H, d, J = 8. 8 Hz), 6.95-7.50 

• (14H, m), 7.50-7.60 (3H, m),.7.66 (1H, d, J- =8.0 Hz), 8.10 (1H, d, J = 8. 4 
Hz). 

• »2 0 8 

16 N-((1RS, 2 SR) -2-t (±-7 / *r%/7 -1- ( (4 

- (Y])y^n/^ju) 7 3L—;V) tffr) ^)V) -Z-7 ^~)V?u;^sT% 
K 

(IRS, 2SR) -2-7n/-1- (4-7iy^rv'7x^) -3- (4- (bV 
7)V^-U^f/V) 7^)V) -1-?US<J — ;V (4 0 Omg, 1. 0 35!)^) 
20 ©g^^/P (20ml) MtfcK Z-7^-)V-fu \i°jr~/U? a]) K (2 3 Om l , 
1. 5 55!)^) ^ith'^mWTK (2 0ml) *lM?LXm&xm#®WLtc, 
Sf&^* (10 0ml) T*#*?U g^oc^A- (10 0m IX 2) T-ttWtfc 0 

m*mk^^-~ 4fy^f,Sg^ttfM (4 7 2mg, 8 8%) £ 
25 #fc 0 

mp 134-135^ 

IRvraax^cm" 1 : 1645, 1584, 1489, 1445. 

Anal. Calcd for Cj^FjNOj: C, 71.66; H, 5.43; N, 2.70 

Found: C, 71.50; H, 5.47; N, 2.43. 
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l H-NMR (CDC1 3 ) S: 2.37 (2H, t, J = 7. 6 Hz), 2.58-2.78 (2H, ra), 2.85 (2H, t, 
J = 7.6 Hz), 3.20 (1H, d, J = 3. 8 Hz), 4.30-4.48 (1H, ra), 4.78-4.84 (1H, 
ra), 5.37 (1H, d, J = 8.4 Hz), 6.90-7.20 (10H, m), 7.20-7.40 (6H, m), 7.45 
(2H, d, J = 8.4 Hz). 

N- ((IRS, 2 SR) -2-fc Ko= 3 rv'-2- (4-7^7 *i/7 *=-;V) -1- ( (4 
1) (1 0. 4g, 4 8. 7 ^ ]) *JV) ©xh7tFc 

io 77^ (i5 0mi)Min, l ' -j}jU7$~j\/]?x- 1 eW 5: W'-JV ( 8 . 6 

8 g, 5 3. 6 $ J|*/t/) &j>JP?L ii&t*3 OftmWLtCo EU&Wifr'V u Z>&e S 
=.'?Ar?jf**/t?±$L (7. 6 7g, 2 6. 8 $ JJ */H SrflP*., 2 
#tfc„ m^mm^f-^ (50ml) fcitf* (50ml) £*Px., JCtoWi 
OpHiJS»ttlC*5*-Caiift»«rJP^fc. SlS*Sr»»=^ (2 0 Om 1 X 2) 

15 x-mm l s #im*m\'k&fcx-mfr u mmm-* w& 

bfc„a@^%^y*<7 , /M7A^U^h^7 7^-(^f-^:^^/W==4 : 
1) -CflfiRU 3-^y-3- (4-7:r7 dr>>7^^>U) zfu\f^m^f-^ (1 
2. 9g, 9 3%) fc*l£iMKf&lt UT#fc 0 
IRvmax^m -1 : 1738, 1682, 1586, 1505, 1489. 
20 Anal. Calcd for C l7 H l6 0<: C, 71.82; H, 5.67 
Found: C, 71.63; H, 5.56. 

'H-NMR (CDC1 3 ) 6: 1.20-1.38 (3H, m), 3.95 (2HX5/6, s), 4.16-4.32 (2H, m), 
5.60 (1HX1/6, s), 6.94-7.12 (4H, m), 7.12-7.28 (1H, m), 7.32-7.48 (2H, m), 
7.72-7.80 (2HX1/6, m), 7.88-8.00 (2HX5/6, m). 
25 2) 3-t^y-3- (4-7x/^7x=;l/) 7*Ptt^xf/l' (1 2g, 4 
2. 2 5!)^) Wl, 2-vM Y**y3L#y (80ml) hV V 

A (6 0%?fttt, l. 6 9 g) 4 2. 2$))*M &*J&T»H*.n iilf3 0^|| 
#Ufc 0 KJ&f&tf)'^ 4- h U / ?-jw<yi?A'7*ti ^ K ( l o . 1 g, 4 

2. 2^y*/W) ©1, 2 -i?* h V (5 0ml) »«HlTU fclfcM 
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*mm.-?4f%mm&Ltc a KJ*«Sr* (20 0ml) Ifflfc*^ (2 

0 0 m 1 X 2) TtffttH Lfc. ttffl«***3J:tJ«ISlift*!fc*c"T»ift*Lx 

(4-7x;^7x=;l/) -2- ( (4- (f!)7;VtP^f^) 7 
5 x=;l/) yntty^f^ (14. Og, 7 5%) 

mp 67-68T: 

IRvmax^cm" 1 : 1738, 1682, 1586, 1505, 1489. 
Anal. Calcd for C^FfiS C, 67.87; H, 4.78 
Found: C, 67.88; H, 4.89. 
10 'H-NMR (CDC1,) S : 1.13 (3H, t, J = 7.2 Hz), 3.37 (2H, d, J = 7.2 Hz), 4; 11 
. (2H, q, J = 7. 2 Hz), 4.57 (1H, t, J = 7.2 Hz), 6.90-7.10 (4H, m), 7.12-7.26 
(1H, m), 7.30-7.48 (4H, ro), 7. 51 (2H, d, J = 8. 2 Hz), 7.90-8.00 (2H, m). 
3) (7.. 3 9 g, 5 4. 2 5 (D'J^JV^—y:^ (15 0m 

i) ®mz*.mit*tmi-vy v& (4. n g , ios. 5 5 y^) .%du*.x 

-2- ( (4- {Y])y;v^x2/^) y^?v) ^^ju) 7"oety»s 
fvU (12g, 27. 15!) (O'J^l^^—T-t^ (50ml) 
Ml? 3 o#!*#Lfc. tK^Ts fcfcmziM?&&&*Mx.X?^^U HP* 

(2 0 0ml) SrJP*., mk^fr (3 0 Om 1 X 2) fttffl bfc. }*ffl«Sr**3 

i/!)*^*7A^P-7f^77>f - (Ht^) t«U (2RS, 3RS) 
-3-t Kp^v--3- (4-y^/=3rv'y^c=./v) -2- ( (4- (MJ 7** P * T-*) 
:7^/V) j*^) /Plftylif/l' (11. 9g, 9 9%) £M&}ft:f£%£: U 
T#fc 0 

25 IRvmax^cnf 1 : 1728, 1618, 1590, 1507, 1489. 
Anal. Calcd for C^FA'- c » 67.56; H, 5.22 
Found: C, 67.40; H, 6.04. 

HHJMR (CDCI3) 5 : 0. 94 (3H, t, J = 7. 2 Hz), 2. 85 (1H, d, J = 2. 6 Hz), 2. 90-3. 12 
(3H, m), 3.89 (2H, q, J = 7.2 Hz), 4.98-5.06 (1H, m), 6.94-7.04 (4H, m), 
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7.04-7.18 (1H, m), 7.22 (2H, d, J = 8.0 Hz), 7.30-7.42 (4H, m), 7.49 (2H, 
d, J - 8.0 Hz). 

4) (2RS, 3RS) -3-fc {A-7x/^i/7x=-M -2- ( (4 

- (hyy^p^^/W 7*—M if- a/) 7*n*r*y&x-?-A' (n. sg, 

6 2 5. 9 5!)*^) O^^/-^(40ml)»»[^ 2 ftJ&jcBWfctf- h V V A* 
« (2 5. 9ml, 51. 85D^V) &H TLX ^.WlX^^MW Lfc„ K&ttfc 
1«£&R-CSH*£ bfc«, (2 0 Om 1 x 2) T-ttW Lfc, #jffl$Sr 

mzm&^Tfr '*Wti>bW&&£'1kX (2RS, 3RS) -3-fcKndrV- 

10 3- (4-7x/^7x=;V) -2- ( (4- (hD^^tP^fM 7*=/V) > 
?VW) ^ok^yi (9. 6 5g, 9 0%) Sr#fc D . 
mp 140-1 41°C 

IRvmax^cnf 1 : 1715, 1590, 1489. 
Anal. Calcd for C 23 H l9 F,0 4 : C, 66.34; H, 4.60 
15 Found: C, 66.36; H, 4.49. 

l H-NMR (CDC1 3 ) 8 } 2. 98-3. 10 (3H, m), 5. 08 (1H, s), 6. 92-7. 04 (4H, m), 7. 04-7. 30 
(3H, m), 7.30-7.40 (4H, m), 7.48 (2H, d, J = 8. 2 Hz). 

.5) (2RS, 3 RS)-3-tFn^>-3- {A-7 * S **/7 -2-( (4 

- (M)7A ; *B^f/l') 7x.-M tf-jV) 7*u\?*VWt (7. Og, 16. 8 
20 5!)^/^) Of h5t-Ko75'y (18 0ml) 5?:7 9 A'T 

S?K (4. 0ml, 18. 5 $ D^/W) t hV^A^T $y (3. 5ml, 2 5. 
2§P*A') 6«FlBJPKft3ffif6L*:. Ef&Jfc&iWfrfc. tK (2 00ml) £ 

JH*.Tffl«3L^ (2 0 Om 1 X 2 ) Xi&m Lfc. ttm$& 1 fiftlf 

25 m %y v t> 7^ovf^77<{- ogmt^/v) x^m u mk^^- 

^U-^bSJt***r (4RS, 5SR) -5- (4-7 a^S **S7^-Jl') - 
4- ( (4- (hV7As*u*?-;U) 7x.~>\') *<J-As) -1, 

(6. 4 0g, 9 2%) 
mp 162-163"C 
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IRvmax^cnf 1 : 1759, 1617, 1591, 1508, 1489. 

Anal. Calcd for CJUJJXO,'- C, 66.82; H, 4.39; N, 3.39 

Found: C, 66.94; H, 4.17; N, 3.39. 

l H-NMR (CDCI3) 6 : 2.30-2.50 (2H, m), 4.20-4.32 (1H, m), 5.11 (1H, brs), 5.80 
5 (1H, d, J = 7.8 Hz), 6.90-7.10 (4H, m), 7.10-7.22 (3H, m), 7.22-7.50 (4H, 
ra), 7.56 (2H, d, J = 8. 0 Hz). 

6) (4RS, 5SR) -5- (4-7i;*V7i^) -4- ( (4- (M)7;V 

■^■n/f-M 7i=/H -l, z-tt-fW *j>-2-*y (6. Og, 1 

4. 5 $ v *m (d^z ;-/Kioomi) m&\z 8 mfeimfc-r v ]) t? atk^ 

10 S(9. 0ml, 7 2^])^M ZMz., 4^»MLfc„ 

7k (3 0 0ml) TtffrfcU W&tx-f-A' (3 00ml X2) T'ttffiLfCo tttti$t& 

^/p-^^^feS|6a**T (IRS, 2SR) -2-757-1- (4-7*/ 
driX7^^)-3-(4-(fy -\--?uA;-)V (5 . 

15 0 3 g , 9 0 %) £#7c 0 
mp 114-115"^ 

IRvniax Br cm~ 1 : 1590, 1507, 1489. 

Anal. Calcd for CAFjNO^ C, 68.21; H, 5.20; N, 3.62 
Found: C, 68.12; H, 5.27; N, 3.58. 
20 l H-NMR (CDCI3) 5 : 2.46 (1H, dd, J = 13.6, 10.2 Hz), 2.94 (1H, dd, J = 13.6, 
2.8 Hz), 3.24-3.38 (1H, ra), 4.65 (1H, d, J = 5. 0 Hz), 6.98-7.18 (5H, m), 
7.22-7.42 (6H, m), 7.55 (2H, d, J - 8.0 Hz). 

7) (IRS, 2SR) -2-75;-l- (4-7x^^7x-;U) -3- (4- 
(MJ y^xx^f-M yx.—fr) -l-T'o/V 1 -^ (4 0 Omg, 1. 035!) 

25 ©7t h y /V ( 3 O m 1 ) ttC 1 7 ^ Wy*^Vt ( 1 

96mg, 1. 035:D *S -if;W3- ( 9vV7 5 7 7p fcVV) 
#/vjJW$ K-jftBttft (2 9 7mg, 1. 5 5 5 D^M fciVl-t 
lH-^y/ h U T/-^ ( 1 5 8 m g , 1. 03$!) &3JPxT^}&Tl&& 
^#tfc 0 (10 0ml) -eSRU mfc^l-fr (1 0 0m 1 X 2) T? 
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**^*»6?ftl*S*T % *»ft;-&4i> (5 2 0mg, 9 0%) «r#fc, 
mp 205-210'C 
5 IRvmax^cm" 1 : 1644, 1626, 1599, 1510. 

Anal. Calcd for gy^: C, 70.83; H, 4.50; N, 2.50 
Found: C, 70.59; H, 4.50; N, 2.57. 

l H-NMR (CDC1 3 ) 6 : 2. 89 (1H, dd, J = 14. 2, 11. 0 Hz), 3. 06-3. 24 (2H, m), 4. 78-4. 90 
(1H, ra), 5.09 (1H, d, J = 4.0 Hz), 5.97 (1H, d, J = 9.0 Hz), 6.96-7.20 (7H, 
10 m), 7.30-7.68 (11H, m), 8.08 (1H, d, J = 8.0 Hz). 

mmm 210 .... 

N- ( (IRS, 2 SR) -2-fc KpdriX-2- (4-7^/ *i/7 -1- ( (4 

[a] ^B^yfy-i-*/^t$K 

15 (IRS, 2SR) -2-7 5A1- (4-7i;^7i=^) -3- (4- (by 
7/^0^^) 7i^) -I^d/nV-/!' (20 6mg, 0. 535!)^) 
<DT±V-bVfr (20ml) M(C 6 , 7-v^fc Kp-5H-^^)/ [a] p 
^fy-l-^yl (lOOmg, O. 5 3 $ U^/l') 3o £1*1^^/1'- 3 - 

*MR*MX K'iKMlL (1 5 3mg, 0. 80 

20 fci^l-kKa^-lH-^y/f (8 1mg, 0. 53 

^ *Mt-xmwLvimmwLtc 0 si&tt** doomi) -c*ru » 

8^ (1 0 Om 1 X 2) T'ttfflLfc jfcttliKSrlfcJgEfflt 1 fcJ&JcSWfe"*- b 

vtc 0 mm^mm^^-^^y^wm^^x,mm^m(2 e 8m g , 

25 9 0%) £#fc 0 
mp 191-192°C 

IRvmax^'cm -1 : 1642, 1590, 1507, 1489, 1327. 

l H-NMR (CDClj) 8 • 1. 90-2.06 (2H, m), 2.10-2.26 (2H, m), 2.60-2.70 (2H, m), 
2.85 (1H, dd, J =14. 4, 11.0 Hz), 3.07 (1H, dd, J =14.4, 3. 4 Hz), 3.42 (1H, 
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brs), 4.64-4.84 (1H, m), 5.03 (1H, d, J = 4.0 Hz), 5.80 (lH^ d, J = 9. 6 Hz), 
5.80-5.96 (1H, m), 6.13 (1H, d, J = 11.8 Hz), 6.90-7.20 (8H, ra), 7.20-7.50 
(6H, m), 7.54 (2H, d, J = 8.2 Hz). 

5 N-((1RS, 2SR) -2-k KP=lfV-2- (4-7j7*v'7x^) -1- ( (4 
K 

(IRS, 2SR) -2-75/-1- (4-7x/^fv'7s^) -3- (4- (hV 
•pjVirvt^/V) 7s^^) -l-zfv^J—fr (4 0 0mg,' 1. 0 3 $ V 
10 <D^m^ A* (20ml) f$mz 3 -7*-;V7o n JJ K (2 3 0ml, 

1 . 5 5 $ V *^) 33 <fcl>'&fPfi#7k (20ml) *jbH*."C&»-T?»fcl*# tfc 0 
• EfS#fc* (10 0ml) t*RU ftR^f'A' (1 0 Om 1 X 2) T'ttW L7t„ 

**B»i^-^1>-y*»bSlt***T*jifl5** (4 1 6m g, 7 8%) & 

15 fcfc. 

mp 133-134^ 

IRvmax^cm -1 : 1645, 1590, 1507, 1489. 

Anal. Calcd for C„1UW : C ' 71 - 66; H » 5 - 43: N ' 2 - 70 
Found: C, 71.84; H, 5.26; N, 2.69. 
20 l H-NMR (CDC1 3 ) 6 .: 2.32-2. 42 (2H, ra), 2.60-2.90 (4H, ra), 3.14-3.22 (1H, m), 
4.32-4.50 (1H, ra), 4.78-4.86 (1H, m), 5.36 (1H, d, J = 8.4 Hz), 6.92-7.04 
(4H, m), 7.06-7.40 (7H, m), 7.47 (2H, d, J = 8. 0 Hz). 

mm 2 1 2 

N- ( (IRS, 2 SR) -1- ( (4-7;^P7x-/I/) * <?)V) -2-fc Kn^ 
25 -2- (4- (F!)7Mn^f^) 7^~/U) jc^vV) l>y$;Utf*-fr 
5 K 

1) 4-hy ^/i^a^^rir Vy^J V (5 7. 8g, 0. 3 0 7*^) £ 
i?/-/Klml) Offm?*?-*' (3 0 0ml) *ttfc**flrt- h JJ !7A (2 
4. 5g, 6 0%ttf, 0. 6 3*/V) «r^*foJn^.fc. 
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7K (3O0ml) T^LfciL fiBB^/i, (2 0 0ml X 2) T'ttW Lfc. ttffl 

*7A^n?h^77-f- (^df-f-V : g^^fvU= 5 0 : 1-5 : 1) T?ttKL 
5 X, 3-t=iry-3-(44!) 7;Vto^f;U7i^) /n Wyixf;l/(7 1. 
2 g , 8 9%) &#fc 0 

IRvmax^'cm" 1 : 1744, 1696, 1431, 1325, 1202, 1132, 1069, 1017, 853. 
^-NMR (CDC1 3 )S: 1.28 (3HX0. 62, t, J = 7. 8 Hz, keto), 1.37 (3HX0.38, t, 
J = 7. 8 Hz, enol), 4.04 (2HX0.62, s, keto), 4.25 (2H, X0.62, q, J = 7. 8 
10 Hz, keto), 4.31 (2H, X0.38, q, J = 7. 8 Hz, enol), 5.75 (1HX0. 38, s, enol), 
7.28 (1HX0. 62, s, keto), 7.70 (2HX0. 38, d, J = 8. 0 Hz, enol), 7.78 (2H 
X0. 62, d, J = 8.0 Hz, keto), 7.90 (2HX0. 38, d, J = 8.0 Hz), 8.08 (2HX0.62, 
d, J = 8.0 Hz). 

2) 3-**y-3- (4-h !) 7^*p^f^7s=;i') 7d fc^^^yu (3 
15 8. 2g, 0. 14 7^) H^/l/tD^y^nO' (2 5g, O. 13 
. BIWt* x ) !7A (3 6. 6 g, 0. 2 6*A>) s T± h — h V ^ (5 0 0m 
1 ) vmitm* 6 0 < CT3^m#bfc o Kfc«&»JE*jeU 7K (5 00ml) 
SrJUx.TgtS&a.^A' (5 0 0, 2 0 0ml) TttjfflLfc JAHitt**^, «£7k« 

20 7^— f"^ : @1$g:x5vw= 5 0:1-10:1, ^^rf-^ : h/P^V= 1 : 
1) -ZmmU fr^tf-ti'fchft&fcZ'&Xs 2- ( (4-7^tD7x=^) 
SU) -3-^"^y-3- (4- (MJ7^P^fA/) 7i^) fc'^g^gvl' 

(2 9. 5 g, 5 5%) £#fc„ 
mp 52-53*0 

25 IRvmax^cnf 1 : 1723, 1692, 1514, 1323, 1231, 1130, 1067, 853, 824. 

tf-M: C, 61.96; H, 4.38 
£SHff: C, 61.97; H, 4.14. 

l H-NMR (CDC1 3 ) S : 1.12 (3H, t, J = 1. 1 Hz), 3.31 (2H, d, J = 7.6 Hz), 4.10 
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(2H, q, J = 7.1 Hz), 4.56 (1H, t, J = 7. 3 Hz), 6.88-8.03 (2H, m), 7.12-7.32 

(2H, id), 7.71 (2H, t, J = 8.0 Hz), 8.04 (2H, d, J = 8.0 Hz). 

3) ftfltiEtt (21. 5 4 g , 1585JJ <D^— : T>V (5 0 0ml) WR 

fc» fcrnikxtm-rhD *a d 1. 9 6 g , 3160^) &sn;t> sm-ea 

5 0#tfc#U #fWtfc«^6jibfc„ 5»©«flC2- ( (4-7/^P7x-/V) 
^^) -3-t^V-3- (4- (hVy^n^f-M 7x=^) T'Pbf^-y^ 
f;M2 8g, 7 9 $ y^e/V-) (D^—Tfr (200ml) «&t|<#T> &*fcJn 

^ oftmwwc mmti&i&tfati&m (soomi) m 

m^f-fr (5 0 Om 1 X 2) T'ttttlLfCo tttt^&g&ft&^-CSfcft-U M7kffim 

- i^ty : mm^^=4, : 1) "Xf»«U (2RS, 3 R S ) -2- ( (4- 
7;^d7s=;v) ^^) -3-kFo^>-3- (4- < Ml ^yv^n^fvi') 7 
^rvlO fc'^v^^vv (2 8 g , 10 0%) LT#7~ 0 
IRvmax^cra" 1 : 1713, 1510. 
15 Anal. Calcd for CWVW C, 61.62; H, 4.90 
Found: C, 61.51; H, 4.87. 

L H~NMR (CDC1 3 ) d : 0. 95 (3H, t, J = 7.4 Hz), 2.80-3.06 (3H, m), 3.15 (1H, d, 
J = 2.6 Hz), 3.91 (2H, q, J .= 7. 4 Hz), 5.11 (1H, brs), 6.84-7.06 (4H, ra), 
7.52 (2H, d, J = 8.4 Hz), 7.63 (2H, d, J = 8.4 Hz). 
20 4) (2RS, 3RS) -2- ( (4-y;Viru 7 -3-t Kn^f 
ix-3- (4- ( MJ yfrirn * f)\>) 7x^) -fn f^vg^fvk (2 7. 5 g, 
74. 3$y^) (300ml) 1 ^TK^fW" h V 9 A 

imWL (150ml, 15 0 O ZMzLs &M.X-m$fflWLtCo £J&$£ 1 

Mfeimim®. d80mi) fm^?-A> ( 3 0 0 m 1 x 2) x^m L.fc„ 
25 mmzmi'k&fcximu teimM^y^sv&xwmmm^K., mm 

^mm^/l—^i-y^bW^^X, (2 R S , 3RS)-2- ( (4-7 
/vto7s-;i/) /T-M -8-kKo^/-3- (4- (hU7^to^f/i/) 7s 
-;U) T'nf^ (2 2. 4 5 g, 8 8%) 
mp 1 20-12 11C 
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IRvmax^W: 1713. 

Anal. Calcd for C 17 H l4 F 4 0 3 : C, 59.65; H, 4.12 
Found: C, 59.56; H, 4.03. 

l H-NMR (CDClj) 8 : 2. 90-3. 10 <3H, m), 5. 16 (1H, d, J = 3. 6 Hz), 6. 82-7. 12 (4H, 
5 m), 7.52 (2H, d, J = 8.0 Hz), 7.63 (2H, d, J = 8.0 Hz). 

5) (2RS, 3RS) -2- ( (4-yfr*a 7 s.~)V) -3-kFn^f- 
i/-3- (4- {YDy/V*vt<?-A>) 7zc-)\>) ^nt'ty||(2 1. Og, 6 1. 
35 59^) CTf7t FP77V (500ml) ^fcv 5 ^*-^^^ ]} )V 
TS?K (14. 5ml, 6 7. 5 5 ]) *5 £Tf h !) ^fJVT % V ( 1 2 . 9 m 

10 1 , 9 2 5 y */W) 3 BSMftftfit tfc„ R&$t&7k (5 0 0ml) "C# 

f?U g^i^ (5 0 Om 1 X 2) T^W Lfc 0 ttffl«&te*frftifcfc-Cifei* U 

RS, 5SR) -4- ( (4-7/l'tC7i=;l') tf-A*) -5- (4- (MI^/M-P 
15 7*=^) -1, 3-**t-V-yV\?y-2-*^ (19. 2 4 g, 9 2%) & 

mp 160-16 It 

IRvmax^cm" 1 : 1738, 1508. 

Anal. Calcd for C 17 H l3 F 4 N0 2 : c, 60.18; H, 3.86; N, 4.13 
20 Found: C, 60.01; H, 3.99; N, 4.06. 

41-NMR (CDCl a )5: 2.10-2.34 (2H, in), 4.20-4.34 (1H, m), 5.11 (1H, s), 5.86 
(1H, d, J = 7.8 Hz), 6.97 (4H, d, J - 9.0 Hz), 7.51 (2H, d, J - 8. 2 Hz), 
7. 70 (2H, d, J = 8. 2 Hz) . 

6) (4RS, 5SR) -4- ( (4-7/Vto7x-^) -5- (4- (h 
25 P7^tn^f^) 7i=^) -1, &*-2-*V (I8g, 5 3. 

1 $ D *)V) 0x^/-;W(3OOml) «|I 8 ^Mim^T hV 9 J»tK« ( 1 
9. 9ml, 1590^) 4«*|BJnfRai«EUfc. &&WL*Wfflk, tK 

(3 0 0ml) U HSfccfvl' ( 3 0 Om 1 X 2) "ettttj bfc 0 
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^;V-^*-y-yfrbm&&£ltX^ (IRS, 2SR) -2-757-3- (4-7;V 

jru7^=L,\s) -i- (4- (hV y/v^ru^f-jv) 7x-yi/) (l 
4. 1 g, 8 5%) 
mp 130-131'C 
5 IRvmax^cnf 1 : 1618, 1601, 1588. 

Anal. Calcd for C 16 H 16 F<N0: C, 61.34; H, 4.83; N, 4.47 
Found: C, 61.23; H, 4.72; N, 4.41. 

'H-NMR (CDCg 5 : 2.32 (1H, dd, J = 14.0, 10.6 Hz), 2.68 (1H, dd, J = 14.0, 
3.4 Hz), 3.20-3.36 (1H, m), 4.76 (1H, d, J = 4. 4 Hz), 6.90-7.16 (4H, m), 
10 7.52 (2H, d, J = 8.2 Hz), 7.65 (2H, d, J = 8. 2 Hz). 

.7) (IRS, 2SR) -2-757-3- (4-7^n7x=;V) -1- (4- (F 
^/^n^f/V) 7x^U) -h/c/V^ (4 5 0mg, 1. 44 5 !)^) 
(DgflUfc^^/V (15ml) l-t7 W o!J K (2 8 2ml, 1. 8 7$ 

v*/u) iskTrmmsfc (1 5m d ^M^x^m.x-2mmwvtc 0 s*s»«r 

15 7k (100ml) "CWU ffik*?-A> (1 0 Om 1 X 2) T'tttB Lfc„ fflffli&S: 

^/u-^*ctyfrtbm$&zitx, mmfc&m (6 1 4m g> 9 1%) 

mp 207-208t 
IRvmax^cm" 1 : 1640. 
20 Anal. Calcd for C, 69. 37; H, 4. 53; N, 3. 00 

Found: C, 69.21; H, 4.46; N, 2.87. 

*H-NMR (CDC1 3 ) 5 : 2.92 (1H, dd, J = 14.2, 10.4 Hz), 3.13 (1H, dd, J = 14.2, 
4.0 Hz), 3.39 (1H, s), 4.72-4.90 (1H, m), 5.13 (1H, s), 5.98 (1H, d, J = 
8.4 Hz), 7.04-7.60 (12H, m), 7.70-7.92 (3H, m). 

25 mmm 2 1 3 

( (IRS, 2SR)-l-( (4-7/^a7x-;v) t^iv) - 
2-fc Kp3rf-2- (4- (MJ7/Ktn^?vi/) y^;u) ^jv) -\--fy?v 

(IRS, 2 S R) -2-T5/-3- {4-yjVJru y ^~jl>) -1- (4- ( hV 7 

387 



WO 02/059077 



PCT/JP02/00532 



Asftutf-jV) 7x^)-l-/o^V-^(4 5 0mg, 1. 4 4^^) <D 

T± MJ/u (3 0ml) %8fc\z.4-7 /uj-uj-y ? uy^y^yi (2 7 4m 
g, i. 44$ y^v) $3j;0i-j:^/u-3- (a-^w^/T'pt:^) fc^ 

^5K-fiSyK3 5 8mg ( 1. 8 7$y^) fcitfl-t Kp^^-IH 
5 -^/M)T^ (2 2 0mg, 1. 44$JI^) SrJn^TMTI^Jf 1$ 
Ufc 0 g|£«&jjc (10 0ml) T?#RU BHK*^ (1 0 0m 1 X 2) 

nmm * v v *> y^tv^vfyy^- (gm^M x*mm u wmt^f- 

^-^dp^i/^6SJt*S-&r, *»t£» (4 3 0mg, 6 2%) 
10 mp 235-236°C 

IRvmax^cm' 1 : 1651, 1605, 1510. 

Anal. Calcd for C^H^NO., : C, 66.80; H, 4.15; N, 2.89 
Found: C, 66.59; H, 4.25; N, 2.90. 

'H-NMR (CDC1 3 ) 8 : 2.79 (1H, dd, J = 14.2, 11.0 Hz), 2.98 (1H, dd, J = 14.2, 
15 4.4 Hz), 3.75 (1H, s), 4.70-4.88 (1H, m), 5.18-5.22 (1H, ra), 5.91 (1H, d, 
J = 8.4 Hz), 6.92-7.10 (3H, m), 7.12-7.22 (3H, m), 7.40-7.80 (7H, m), 8.10 
. (1H, d, J = 8.4 Hz). 

N- ( (IRS, 2SR) -1- ( (4-7;^o7i^) -2-t Kp^ 

20 -2- (4- ( h ]) yjviruff-fr) 7i=^) ^fvw) i/0u-^*t"9-y$A*$*t-9- 
$ K 

(IRS, 2SR) -2-T^y-3- {A-y JV^rn y zl-)V) -1- (4- (b V V 
;V&u*?yU) y^=./U) -1-/P/V-/V(4 5 0mg, 1. 44?H;V) <D 
mkx-?-* (15ml) macis* n^^^*;W#=/^ p JJ K (2 8 8ml, 
25 2 . 1 5 $ V *i ZUmM * (15ml) SrJnfcTgfiT? 3 tifMMW Lfc„ 
Rj^MSrzk (1 O Oml) TMiHRU gES^^VV (1 0 Om 1 X 2) -effcffl Lfc„ 

mmm*^ — ^ty^wsi^tx^ *Mb&* (5 5o mg , 90%) 
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rap 220-221°C 

IRvmax ra W: 1645, 1510, 1329. 

Anal. Calcd for C^H^NO,: C, 65.24; H, 5.95; N, 3.31 
Found: C, 65.07; H, 5.85; N, 3.22. 
5 'H-NMR (CDC1,) 5: 1.04-1.40 (5H, m), 1.60-1.80 (5H, m), 1.82-2.10 (1H, m), 
2.66 (1H, dd, J= 14.4, 10.8 Hz), 2.83 (1H, dd, J= 14.4, 4. 6 Hz), 4.34-4.50 
(2H, m), 5.04 (1H, brs), 5.36 (1H, d, J = 7. 4 Hz), 6.90-7.12 (4H, m), 7.52 
(2H, d, J = 8.0 Hz), 7.66 (2H, d, J = 8. 0 Hz). 
£MW2 1 5 

10 N- ( (IRS, 2SR) -l- ( (4-7;vto7i-;v) 

-2- (4- (HJ^/l^n^fvl') 7s^/V) ^)V) -4-7cnc=^^T5 K 

(IRS, 2SR) -2-T5/-3- (4-7/V^ci y ^z=-)V) -\- (4- ( Y V 7 
tVXutf-fr) y^^/U) -l-7°u/</—;V (4 5-0mg, 1. 445!)^) (D 
■7th=HJ;V (3 0ml) tSH4-7i-/V-n-Si (2 3 6mg, 1-4 4 
15 5 V *3 i l -^/u- 3 - ( 3 - i?t ?-AST 5;7p fc» iJ AtfiM 5 K • 
iil(3 5 8m g) 1. 8 75!)W)J5Wl-tKn^-lH^/>!) 

(220mg, 1. 4451; =^JV) ?r»x.Tl?aT'Wi^ Ltc a frf&W. 
^ (100ml) TMfrJRU gm^fr (1 0 Om 1 X 2) tfttffl t/c 0 tttb^ 

^fc?HS«$*T % »Bfc£4tJ (4 5 0mg, 68%) 

rap i55-i56<c 

IRvma^'cnf 1 : 1645, 1537, 1510. 

Anal. Calcd for C 26 H 25 F 4 N0 2 : C, 67.96; H, 5.48; N, 3.05 
25 Found: C, 67.98; H, 5.68; N, 3.06. 

X H-NMR (CDCIJ 5 : 1.70-1.90 (2H, ra), 2.00-2.20 (2H, m), 2.44-2.60 (2H, m), 
2.62-2.84 (2H, m), 4.10 (1H, d, J =4.0 Hz), 4.32-4.48 (1H, m), 4.98-5.06 
(1H, m), 5.40 (1H, d, J = 7.6 Hz), 6.86-7.14 (6H, ra), 7.16-7.34 (3H, m), 
7.51 (2H, d, J = 8.0 Hz), 7. 63 (2H, d, J = 8.0 Hz). 
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mm&\ 21 6 

N- [ (IRS, 2 SR) -2- (4-^CB7s-^) -2-fc K»^V-1- [3- (1, 
1, 2, 2-x l>7 7^tox bdfi/) -OS^t/l -6, 7-J?t KB-6H 

-^^^ [a] ^p^7't>-i-*;1'W$ K 
5 1) 3- (4-^Q07i=;l') -3-^y-2- [3- (1, 1, 2, 2-fh7t 

3-(l, 1, 2, 2-TF7tKP^f^» h/UJ^.(7. 43ml, 445 
y^/k) Offltt^g? (3 0ml) «IC N N-/p^^-^$K (7. 8 3 
g, 44^y*/W-) £2, Z'-TyVX-iyzfJ-u-YVfr (0. 2g) S:SJP^l-C 

10 3 O^WiPf»a«K'tfc. SJt&«*JWPbfc«, «$j£I&*U v^/^-tvu 
T?«5»tfc. ««ESriftEfif*LTv 3- (1, 1. 2, 2-fh7tKnxf^) 
- 1 -7 p^^/w<;/i? 3- (4-^pp7x^) -z-^r^yfn^^- 
y^jcf-jU (9. 0.7 g, 40 5!)*^) Ir^ h^v-^^^ (10 0ml) 
$ U fcftT**^ h y !7 A ( 1 . 6 g , 60 %«M4, 4 0 5 y &JH*.T 

15 l«fflB«#US:. ^^±T?#fc3- (1, 1, 2, 2-rf7tKoxfdrv') - 
l-;/u^9v^Vi?V<£>^;>t h*$/3i*ri/ (2 0ml) »SriTU ^ffit? 
1 5#ffliJi#Lfc. (10 0ml) SrJP^.'CRRai^A' (lOOmlX 

TBkW&i/yXfAtlrwYPyyj — i^-fy : ffim^?^= 2 0 : 1-4 : 
20 1) TUtSSU ^**^feitiWb**-C % 3- (4-?po7x^) -3-^y 
-2-[3-(l, 1, 2, 2-f h?t Kuxf^) ^V??^] ^BW^f 
/M 7 . 8 5 g , 4 5%) 
mp 60-61°C 

IRvmax IBr cm" 1 :1723, 1684, 1590, 1325, 1275, 1231, 1200, 1134, 1096. 
25 n&ft&feCiAi^Ak tt, tHHt:Q, 55. 50;H, 3. 96 N ^>U|t:C, 55. 55;H, 3. 83 
l H-NMR(CDCl 3 ) 5 :l. 12 (3H, t, J = 7. 2 Hz), 3. 33 (2H, d, J = 8. 0 Hz), 4. 10 (2H, 
q, J = 7.2 Hz), 4.55 (1H, t, J = 7. 0 Hz), 5.89 (1H, tt, J = 53. 1 Hz, 2.2 
Hz), 7.00-7:20 (3H, m), 7.20-7.35 (1H, m), 7.42 (2H, d, J = 8.0 Hz), 7.89 
(2H, d, J = 8.0 Hz). 
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2) (2 R S, 3RS) -3- (4-^nP7x-;W -3-k Kn^>2- [3- 
(1, 1, 2, 2-f h7kFnxf^) ^yi>/U~] ~fu fcf^^TVV 

$k7YMttMMi (4. 09 g, 30$]) 0)^3- f-jV (10 0ml) 

TK^ftfS Smi-hVVJ* (2. 53g, 60^V &'>irf oJdx. 

U itt^3- (4-^Qa7i^) -3-^-= 3 ry-2- [3- (1, 1, 2, 2-f h 
7 t Kax h=3rV) ^y^/U] 7*0 f^-y^ac^v (6. 5 g, 1 5 $ ]} *JU) <D 

v>^)v^-tj\s (20ml) ^^p^7t 0 mu-?imfflm¥Ltc& s mwm 
u im.feMmx*Rj&*fe±Ltz a %t>fotzM&m*mk=-?-fr a o om 1 x 2) 
10 tfttnu 7k^#s ^tk«^^^?7at^l, ^OT*Lfc 0 mmzisy 

*Wpv^77^- (^1^ :S^»^^=1 0 : 1-3 : 1) "CffMb 
Tv (2RS, 3RS) -3- (4-^on7x-;V) -3-k [3.- (1, 

1, 2, 2-y by k Koai hdf-v') ^O-^/V] 7a k'ty^xf ;U (6. 5g, 
. 9 9%) Zm&MViVubLxmco 
15 IRvmax Neat cm- l :1723, 1489, 1302, 1277, 1198, 1123, 1094. 

'H-NMRfaDClj) 6 :0.94 (3H, t, J = 7.2 Hz), 2.90-3.10 (3H, m), 3.90 (2H, d, 
J = 7.2 Hz), 5.02 (1H, br), 5.88 (1H, tt, J = 53. 1 Hz, 2.3 Hz), 6.90-7.10 
(3H, m), 7.22 (1H, d, J = 7.6 Hz), 7.27 (1H, d, J = 3. 4 Hz). . 

3) ( 2 R S , 3RS) -3- (4-^nn7x^;U) -3-t Kp^->-2- [3- 
20 (I, 1 , 2 , 2-x F 7 k Ko ^ b -<^M fcTtffSft 

( 2 R S , 3RS) -3- (4-^dC7i-;l/) -3-k Kn^>-2- [3- (1, 
1, 2, 2-t h 7 t Kpx h^r>/) ^yiJ/l/] 7*o k^yixf^ (6 . 4 5g, 
14. 8 5y^/V) <Dt?y>-jU (30ml) mmz2%L7£fcmik*}- h V «7-Mc^ 
t (14. 8ml, 29. 6^y^/W) ^xtIIt4^W Ltc B Rj&JKfc 

25 lmmmi a o o m n &ai*.TSN4£ urtm, d o om 1 x 2) 

aW?*«r^*f-y*»felS*ft**T N (2RS, 3RS) -3- (4-^DP7^ 
/U) -3-k Kn*i/-2- [3- (1, 1, 2, 2-fh7kKnxh^) 
ypb'tyll (5. 3 9 g , 8 9%) 
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mp 88-90t 

IRvmax KBr ciif l :l694, 1489, 1277, 1206, 1127. 

5G^^fttC 18 H ls ClF 4 0 4 <t LT, H-^i:C,53. 15;H,3.72, mMiU-C, 53. 26;H, 3. 87 
'H-NMRfCDCL,) 5 :2. 80-3. 10 (3H, m), 5.07 (1H, d, J =3.6 Hz), 5.88 (1H, tt, 
5 J = 53.1 Hz, 2.6 Hz), 6.90-7.15 (4H, m), 7.20-7.35 (4H, m). 

4) (4RS, 5SR) -5- (4-^nP7xsA') -4- [3- (1, 1, 2, 2 

(2RS, 3RS) -3- (4-^on7x=;U) -3-t Ko^S/-2- [3- (1, 
1, 2, 2-r h7t Knrchdri/) ^<yi?;U] /nW^i (5. 3 9g, 13. 
10 3 $i>^A') ©fh7t KC77> (10 0ml) ^W^ity ^-/VftX^V /UT 
5>K (3. 7 0ml, 17. 2 5 U t M)xf/k7$y (2. 59ml, 1 

8. 6 5 P*rAO ^Jn^T^at?lB#P^jf Lfc SMAtiMMLfclfc* 
EJfoW%Wi,f£^ U 7k (10 0ml) ■bfajLXftfgL^A' ( 1 0.0 m 1 X 2 ) X* 

15 a^V^n-r h^77/f- (^r"rV : g^a:^= 2 : 1 — 1 : 1 ) t? 

JtSSU «fffltfcJS*«r^f-ySrlP^r«»LT, (4 R S, 5SR) -5- (4 
-^na7j^) -4- [3- (1, 1, 2, 2-f h7t Ka^h^f) ^V^] 
-1, 3-^-^yy^r2-^ (4. 6 5g, 8 7%) £#fc 0 
mp 134-1351C 

20 IRvmax KBr cnf l :3243, 1740, 1489, 1447, 1343, 1273, 1238, 1198, 1125, 1088. 
7C M ft #f ft C 1S H 14 C1F 4 N0 3 i L T % fc % \% • C, 53. 55 ; H, 3. 49 ;N, 3. 47 x M ffl 
^jt:C,53. 56;H,3. 28;N,3.48. 

l H-NMR(CDCl 3 ) 8 -2. 18-2.40 (2H, m), 4.20-4.35 (1H, m), 5.05 (1H, br s), 5.79 
(1H, d, J = 8.0 Hz), 5.90 (1H, tt, J = 54.8 Hz, 2.6 Hz), 6.85-7.00 (2H, m); 
25 7.05-7.20 (lH, m), 7.20-7.50 (5H, m). 

5) (IRS, 2SR) -2-75/-1- (4-^bo7£=;V) -3- [3- (1, 
1, 2, 2-X h7 t Kpi h^ris) 7*.-)^ -l-7nyV^ 

(4RS, 5SR) -5- (4-^PP7i=/l/) -4- [3- (1, 1, 2, 2-r 
fyfcKn^h^i/) ^<^/U] -1, 3-^17-^y t?^-2-^-^ (4. 35g, 
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10. 8 5;y*/w) ox^y-;M2 0ml)». 8 &£*l&flrt- h V t? ^zK 
KHS ( 5 . 39ml, 43. 1 5 JJ ZMZX 6 8tf^»M bfc„ 
ttJEftffiU * (1 0 Om 1 ) «rJP*.-C|»3i^/Kl 0 Om 1 X 2) -CitHtt 

5 ^b*J^A'^-T)\'<om&Wi.frb1fc&\K%i&X, (IRS, 2SR)-2-75; 
-l-(4-^PP7i=;l')-3-[3-(l l 1, 2, 2-fh7tKPih^) 
7i5^] ^ (3. 6 1g, 8 9%) Sr#fc. 

mp 96-97°C 

IRvmax^Waeil, 1588, 1489, 1308, 1196, 1119. 
10 5n Iff # C 17 H 16 C1F 4 N0 2 i LT, If IP fit =C, 54. 05;H, 4. 27;N, 3.71 x M SI 
|g:C,54.08;H,4.34;N,3.75. 

l H-NMR(CDCl 3 ) 6 :2. 36 (1H, dd, J = 13.6 Hz , 10.2 Hz), 2.77 (1H, dd, J = 13. 6 
Hz, 3.2 Hz), 3.20-3.40 (1H, m), 4.66 (1H, d, J = 4.6 Hz), 5.89 (1H, tt, J 
= 53.0 Hz, 2.5 Hz), 6.99 (1H, s), 7.00-7.15 (2H, m), 7.20-7.40 (5H, m). 
15 6) N-[ (IRS, 2SR) -2- (4-^na7i^) -2-tKP^-l- 
[3- (l, l, 2, 2-x Yyy/v^rn^ ^yVtv] ^f-jv^ -6, 7- 

Fn-5H-^yy [a] i/^o^fy-l-^/^t^ K 
(IRS, 2SR) -2-7.5/-1- (4-^pp7i^) -3- [3- (1, 1, 
2, 2-7 1 yyyjVUrnx. h^ris) /k]7'n^>'-l-^*— ^0. 2 8 0 g(0. 

20 7 4 1 5U*A)% 6, 7-^tFP-5H-^yV [a] ^0^77^-1-*^ 

tfy&O. 14 g (0. 7 4^!)^) , 1-fc \tu*i/s<yy hV TV— fcitffa 
llg (0. 745 y^) SrT-feh=M)/H Oml 4>"Cj£#Lfc;6S£> 1 
-xf ;V-3-(3-i?^f/l'75 ;7a ^V)*^^^ 5 K-i&MO. 1 4 g (0. 

7 4 5 p**) tipi. mmx*-mmvtc 0 %.fcmzm&^Mm®.u %m 

teSO. 3 7 3 g W9 2% 

mp 182-183*0; 'H-NMR (CDC1 3 , 200MHz) 5 1.93-2.06 (2H, m), 2.15-2.24 (2H, 
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m), 2.67 (2H, t, J = 6.1 Hz), 2.78 (1H, dd, J = 10. 9 Hz, 14.9 Hz), 2.98 (1H, 
dd, J =4. 2 Hz, 14.6 Hz), 3.71 (1H, d, J = 3.6 Hz), 4.60-4.73 (1H, m), 5.04 
(1H, t, J = 3.7 Hz), 5.74 (1H, d, J = 8. 4 Hz), 5.89 (1H, tt, J = 2. 7 Hz, 
53.0 Hz), 5.93 (1H, td, J = 5.6 Hz, 11.0 Hz), 6.21 (1H, d, J = 11.6 Hz), 
5 6.95-7.18 (6H, m), 7.31-7.43 (5H, m) ; IR (KBr) 3270, 2940, 1640, 1537, 1198, 
1125 cm -1 ; Anal. Calcd for C^CIF^MV C, 63.56; H, 4.78; N, 2.56. Found: 
C, 63.51; H, 4.69; N, 2.52. 

mmm 2 1 7 

N- ( (IRS, 2 SR.) -2-kFP^rv'-2- (4- {y V 
10 -1- ( (3- ( (1, 1, 2, 2-fh7 7;^aif^) ttis) ^ 
,v)^>v) -6, 7-^tKn-5H-^yy [a] *s9. n^Tl/-l-^;vS^ 
5 K 

1) 3-('l, 1. 2, 2-T- Yyy)V^rux.Y^i/) h/U^V (7. 8g, 3 7. 
5 5 9*^) (DWm&M (8 0ml) i»CN-7'P^^yW5K (7. 3 

15 3g, 41. 2%V*^) 2'-T*/\:* UVfT-v-YVM (30 

Omg, 1. 8 75 9*^) *tia%.s 6B#|iHiP*HWLfc. £Jfc$&3ig 
U 5«t*iL"C3- (1, 1, 2, 2 : fh77;Wtnxf^)-a-^f 
;u^y*mmistc a 3- U-y^/^isy^-M -Z-*XWvV*vW&- s f-A' 
(10. 7g, 3 7. 5^^) ©1, 2-^n^^V (12 0ml) f 

20 *fc*#<flrt- h 9 !7A (6 0%m&, 1. 5 0 g, 3 7. 5 5 9 *M Sri^T^ 
x., mmx*3 OftMWLtc, EO^©*fc3fcfcWKWfc3- (1, 1, 2, 2-t 1 h 
7 7;l/tni -a'-^o* hA'xyoi, 2-v^ V (lOml) 

«ftt**TU K*S»«:Sa-Cll*M»#Ufc. K^ttSr* (100ml) ©Wc 
mm^sis (i o Om 1 x 2) T-ttWLfc. ttffl#«r**iJ:tM^*ifcfc*T? 

25 asfru a-c«^jew* ufc 0 m*«r v y 9 ^ 

^p^F^77^ "T?tt»U 3-^y-3- (4-7s=7l/t#'y7 

ai^/H -2- ( (3- ( (1, 1, 2, 2-fF7 7/V^Pxf;V) 7*- 
)\>) 7u XiFsf&.f-fl' ( 9 . 9 2 g , 5 4%) %m&foVt%lb LXWc a 

^-NMR (CDC1 3 ) 6 : 1.13 (3H, t, J = 7.0 Hz), 3.33 (2H, d, J = 6. 8 Hz), 4.11 

394 



WO 02/059077 



PCT/JP02/00532 



(2H, q, J = 7.0 Hz), 4.56 (1H, t, J = 7. 6 Hz), 5.88 (1H, tt, J = 53.0, 2.8 
Hz), 6.90-7.48 (11H, m), 7.90-8.02 (2H, m). 
IRvmax^cm- 1 : 1738, 1682, 1605, 1586, 1505, 1489, 1449, 1420. 
Anal. Calcd for (yy^ ' 0. 3H 2 0: C, 62.98; H, 4.59 
5 Found: C, 62.84; H, 4.46. 

2) I« (5. 34g, 39. 2%]) G&x.f'A'X-'-TA' (12 0m 

1) WKfc**flJ***-J-hP5'A (2. 9 7g, 7 8. 4 5^^) *JlI*.T& 

7i=/H -2- ( (3- ( (1, 1, 2, 2-TF77^tnxf;W **V) 7* 
io *J~>v) 7 , pWyS!i^ (9. 6 l g, 19. 6$V*M <n*J^>v 

x.-t-zv (6omi) osmw^tu fc&Ts E^m\^im 

jeittRSrinit-c^^^u it* (i50mi) ^Tjn^. g^^fvw (200m 

15 y :mm^^=4 : 1) tiiU (2RS, 3RS) -8-kKP*^8- (4 
- (7i=^) 7*-^) -2-((3-((l, 1, 2, 2-f>77/^P 
7^/W) jtfvW) rnWyRxf^ (6. 5 0g, 6 7%) 

•fl-NUR (CDC1 3 ) 6 : 0.94 (3H, t, J = 7. 0 Hz), 2.90-3. 10 (4H, m), 3.89 (2H, q, 
20 J = 7.0 Hz), 4.98-5.06 (1H, m), 5.89 (1H, tt, J = S3. 0, 2.8 Hz), 6.92-7.42 
(13H, m). 

IRvmax^cm -1 : 1725, 1611, 1590, 1507, 1489, 1449.. 
Anal. Calcd for C^FA 1 C, 63.41; H, 4.91 
Found: C, 63.32; H, 4.97. 
25 3) (2 RS, 3 RS) -3-fc Kn3f^3- (4- (71=^^) 71=^) 
-2- ( (3- ( (1, 1, 2, 2-rl«77A/tPxf/l/) t^v-) 7»=;1') ^ 
7PWVtxf/K6. 14g, 12. 5 5JI^) W^;-;M3 0m 
1) 2SS*BMb^hJJ !7AtM£ (1 2. 5ml, 2 5. 0 5!) 
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oomi x 2) tttttufc. mmm&*&£vma-k&fcx*fcfru m*mt??' 

(2 R S , 3RS) -3-t (4- (7!^^'» 7i=/V) -2- 

( (3- ( (1, 1, 2, 2-r F7 7;^nxf;l/) tf-sfri') 7s=^) ^fVtO 
5 ypt°^-^|&(4. 5 1g, 8 9%) &#fc 0 

l H-NMR (CDC1 3 ) S : 2.94-3.10 (3H, m), 5.07 (1H, d, J = 4.2 Hz), 5.87 (1H, t, 

J = 53.0, 3.0 Hz), 6.92-7.40 (13H, m). 

IRvmax^cnf 1 : 1711, 1613, 1590, 1508, 1489. 

mp 109-1 10t 

10 Anal. Calcd for '(*AoW C, 62.07; H, 4.34 
Found: C, 62.09; H, 4.42. 

4) (2RS, 3 RS) -3-fc (4- 7*=/^) 

-2- ( (3- ( (1, 1, 2, • 2-r h7 7;Vtn^f;l/) ^3^) 7s=/V) ^f 1 
A>) ?xi\£HrvWt (4. 3g, 10. 6?!)^) ©7h7tKo77^ (8 0m 
15 1) ffi&K, *S7=.-A4SX*V/I'T&F (2. 5 2ml, 11. 70^) £ 
MJ^^/UT?^ (2. 23ml, 1 6.. 0$';*^) -SrJn^ 2 B*MaiJftjffiSfc L 
fc. Rjt&ffiSrScftfils 7K (2 0 0ml) ttofLXm*^?:*' ( 1 0 0 m 1 X .2 ) T* 

20 - (^rf-V : W-&.^^= 10:1-1:1) T?f*«U Bffifc*?7V-^<3Mf->' 

(4RS, 5SR) -5- (4- {7 x.^A'tti') 7^-;u-) - 
4- ( (3- ( (1, 1, 2, 2-ff77/VtPxf;|/) 7i=^) *f- 

/W) -1, 3-tWy^^-2-tV (3. 9 2g, 8 0%) £#fc„ 
'H-NMR (CDC1 3 ) 5: 2.24-2.44 (2H, m), 4.18-4.32 (1H, m), 5.08 (1H, brs), 5.79 

25 (1H, d, J = 8.0 Hz), 5:90 (1H, tt, J = 53.0, 3.0 Hz), 6.86-7.20 (8H, m), 
7.22-7.42 (5H, m). 

IRvmax^cnf 1 : 1759, 1612, 1590, 1508, 1489. 
mp 90-91*0 

Anal. Calcd for C^H^NO^: C, 62.47; H, 4.15; N, 3.04 
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Found: C, 62.54; H, 4.05; N, 3.04. 

5) (4 R S , 5SR) -5- (4- (7 ^-/U3r*i/) 7 ^=-)V) -4- ( (3- 
( (1, 1, 2, 2-fh77A'ttiif/l') ttlS) 7^~M tf-M -1, 3 

-ttWy Vv-Z-irl/ (3. 7g, 8. 0 2 5 y^t/W) CDJ-^y-/W (1 Om 
5 1) »«te8a«*fift^MJ!5'A*«f» (5. Oml, 40$!)^) fcjq*., 
4«|RIA)9MmL^ ©£$££1*1^ 7k ( 1 0 Om 1 ) T»tf*?U ( 1 

0 Om 1 X 2) T*}ftfflLfc 0 *|*iWK^*S'*A 
l?^«^e*L,»e«lj*BI«fe3i^U-^f-^feW|g**-«:-Cs (IRS, 
2SR) -2-75 /-l- (4- (7i=/Vt^^) 7i=;H -3- (3- ( (1, 1, 
10 2, 2-7h77;^axf;l/) 7 31=^) ^ (3. 0 5 

g, 8 7%) 

l H-NMR (CDC1,) 5 : 1.20-2.00 (2H, br), 2.41 (1H, dd, J =13. 8, 10. 2 Hz), 2.88 
(1H, dd, J = 13.8, 3.2 Hz), 3.22-3.38 (1H, m), 4.65 (1H, d, J = 5. 2 Hz), 
5.89 (1H, tt, J = 53.0, 3.0 Hz), 6.98-7.18 (8H, m), 7.28-7.42 (5H, .m). 
15 IRvmax^cnf 1 : 1611, 1590, 1507, 1489, 1449. 
rap 85-86t 

Anal. Calcd for Q 3 H 21 F<N0 3 : C, 63.44; H, 4.86; N, 3.22 
Found: C, 63.44; H, 4.76; N, 3.22. 

6) (IRS, 2SR) -2-757-1- (4- (71^**^) 7^~)V) - 
20 3- (3- ( (1, 1, 2, 2-7 1 h?7^tPxfyl/) i^rv/) 7^~/U) -1-7° 

B /</—/»' (300mg, 0.695 V^M <DT± h- Y V (16ml) JMR 
^6, [a] is? n^7°7->-l -X^^m (1 3 0m 

g, 0. 6 95^^) 1-^?VW3- {Z-i?*?->VT%J7°v\?;v) U)V 

7j?iM5 K-jfifttt (1 98mg, 1. 0 3 5 V *ij;tfl-fc Fn^-1 H 
25 -O-^ h V TV—fr ( 1 O 6 m g , O. 6 9 5!) ^x:Tt?lT«f# 
bfco RlSttSr*' (10 0ml) ffi&x^-fr ( 1 O 0m 1 X 2) T'ttW 

V7> £> B&A £"SrC % &Jlfc64fe ( 2 8 5 m g , 6 8%) fcftfc. 
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l H-NMR (CDCl,) 5 : 1.90-2.10 (2H, m), 2.12-2.28 (2H, m), 2.60-2.72 (2H, m), 
2.8 (1H, dd, J = 14.8, 10.4 Hz), 3.04 (1H, dd, J = 14.8, 4.0 Hz), 3.53 (1H, 
s), 4.60-4.80 (1H, 111), 5.02 (1H, s), 5.75 (1H, d, J = 8.4 Hz), 5.89 (1H, 
tt, J = 53.0, 2. 8 Hz), 5.90-6.00 (1H, m), 6.23 (1H, d, J = 11. 8 Hz), 6.90-7.20 
5 (12H, m), 7.22-7.48 (4H, m). 

IRvmax^cm' 1 : 1640, 1590, 1507, 1489, 1449. 
mp 95-96°C 

•mm 218 

N- ( (IRS, 2SR) -2- (4- ( (4-^an-3-xf;t'7i=;l/) 
10 -2-t Kn^-1- ( (3- ( (1, 1, 2, 2-fl>77;l/tnx^) 

y^~>v) **f-)\>) ^f-ju) -6, Fp-5H- <yy [a] P 

1) 4--7J\s$-vT± V~7^J V (1 3. 8g, lOO^U^ON, N-v^ 
f;^7t^7 5 K (100ml) ttt4^PO-3-x^7i;-;l^ (15. 

15 6g, I005 9*;w) &£tfmt% (l 6. 6g, 120^^) 
X., 1 O^r^P^m^bTto %.fcm*WkM'&. tK (3 0 Om.1) TMHRU 
f;K3 0 0mlx.2) -CttWLfc 0 ttttJ^TK^ ^^fek-CHi^gfe^L, 

74 — (^ty:K^f^=10 : 1) t?iHl4- ( (4-^aD-3-xf^ 

20 y^-fr) T±by*;> (24. 2 g , 8 8%) ^M^^tLxn 

'H-NMR (CDCl,) fi : 1.22 (3H, t, J = 7.4 Hz), 2.58 (3H, s), 2.74 (2H, q, J = 
7.4 Hz), 6.84 (1H, dd, J = 8.8, 3.0 Hz), 6.94-7.04 (3H, m), 7.34 (1H, d, 
. J = 8.8 Hz), 7.90-8.00 (2H, m). 
25 IRvmax Mr cm _1 : 1682, 1595, 1574, 1503, 1472. 
Anal. Calcd for C 16 H 15 C10 2 : C, 69.95; H, 5.50 
Found: C, 69.93; H, 5.65 

2) 4- ( (4-^bd-3-x^7x^) ttis) T±hys.Jy (2 4. 2 
g, 88. 2 ? D*^) ©^xf;V (lOOml) »lCx^y-;l/ (0. 3 
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m 1 ') ZUaZ., TkftTTkmfci- hV (6 0%itt, 7. 06g, 176$ V* 

m mux' 2\%mm¥Ltc 0 

eMfefimZtox-t^isfU tK (3 0 0ml) tMkJfm^f-jn/ (3 

0 0ml X 2) TfttfflLfc. tt(H**r*x &fo£&7kT-|lffi&» U *Mc*ftSK^ 

(^riJ-V : SSxf/l/=5 0 : 1-5 : 1) Tii$iL3- (4- ( (Hoo- 
3-^^73i=.>>W) 7x=;V) -3-^y7ntfty||xf;l, (2 9. 

3g, 9 6%) LT#fc, 

'H-NMR (CDC1,) 6 : 1.08-1.20 (6H, m), 2.68-2.82 (2H, m), 3.95 (2HX7/8, s), 
10 4.14-4.30 (2H, m), 5.60 (1HX1/8, s), 6.80-6.90 (1H, m), 6.92-7.04 (3H, m), 

7.32 (1HX1/8, d, J = 8. 4 Hz), 7.35 (1HX7/8, d, J = 8. 4 Hz), 7.75 (2HX1/8, 

d, J = 9.2Hz), 7.93 (2HX7/8, d, J = 9.2 Hz). 

IRvmax Br cnf l : 1744, 1682, 1595, 1576, 1505, 1472, 1410. 
. .Anal. Calcd for C 19 H 19 F S C10 4 : C, 65.80; H, 5.52 
15 Found: C, 65.98; H, 5.53. 

3) 3-(l, 1, 2, 2-T Yyyj^n^Y^-l/) Yj^I/ (6. Og, 2 8. 

8 5!)^) <Dmm\&M' (6 Oml) JgSfcN-yp^^'>W5K (5. 6 

5g, 3i. 7 $ *5j;^2, 2'-ryif^ w^fB=hs^) (23 

7m g, l. 445 y*^) fcJu*., Bi^MWaSEUfc. R*S*«r5ii 
20 U 5«Sr*J8LT3- (1, 1, 2, 2-ff77;vi-pxF^) -a-^o^F 
/l^y&HHUt, 3- (4- ( (4-^ap-3-xf;V7=:-^) = 
A') -3-^y7nftVSxf;MlOg, 28. 8 5!)^) ©1, 2-vM 
h^v^*^ (10 Oml) mm^m^-t h])$J* (60%Jiltt, l. 15g, 

2 8.8 5 V*A<) &*&TAnx., mm.-? 3 oaftftLfc. KJ&i£©*tc&fc:f883 

25 Lfc3- (1, 1, 2, 2-r h77^Pxh^) -a-^Pt h^VxyOl, 2 
-v>* t>*^r*>- (10ml) SffttlTU Ktf***&TlB#ra»#Lfc. 
TOf£&* (10 0ml) ©4>fca£ N ftRai^ ( 1 0 0 m 1 X 2) XttttJ Lfc 0 

«fc vmi'mfrx*m> u mxmwt? > •> a x^jt^^E©* t 

fc. »Sft*'/!)*^*7^a-7h^7.-f- (h/U^v) TfldHU 3- (4 
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- ( (4-^ac-3-xfyl'7i=/l-) ttis) -3-^-^y-2- ( (3- 

( (1, 1, 2, 2-rf77;VtPxf;l/) tti/) 7^->V) *?A') ^Dt' 

^Bfei^/k ( 9 . 2 6 g , 5 8%) Srfcfiifctfcft LT^fc 

l H-NMR (CDC1,) 5 : 1.13 (3H, t, J = 7. 0 Hz), 1.22 (3H, t, J = 7.6 Hz), 2.74 
5 (2H, q, J = 7.6 Hz), 3.33 (2H, d, J = 7. 2 Hz), 4.11 (2H, q, J = 7. 0 Hz), 

4.56 (1H, t, J = 7.2 Hz), 5.88 (1H, tt, J = 53.2, 2.8 Hz), 6.83 (1H, dd, 

J = 8.6, 3.0 Hz), 6.90-7.38 (8H, m), 7.90-8.00 (2H, m). 

IRvmax^cm" 1 : 1738, 1682, 1595, 1576, 1505, 1472. 

Anal. Calcd for CJUgfiLFfl,: C, 60.82; H, 4.56 
10 Found: C, 60.79; H, 4.38. 

4) &fk£ft (4. 4 4 g, 3 2. 6 ©S^c^-Acc—^ (10 0m 
1) $fi8Kfc7M5fl5**#^ £A (2. 4 6g, 6 5. l^U^/l') &*P*_T^ 
fi-C3 0£»#Lfc. 5F«**:5*U 5iftte3- (4- ( (4-^no-3-if;i/ 
7a-/V) 7*=*) -3-^y-2- ( (3- ( (1, 1, 2, 2-7^7 

15 7^nif^) ^^) yn^yixf^ (9. Og, 1 

6.3$ y**) ©v'xf/ux-fyi' (5 0mi) »»«rjpifr*m-c 3 o#tt# 

Lfc 0 zkftT> SJtSffilc 1 &£1*R«:fll*.T*.*y^U Mtok (15 0ml) £ 
JP^ BBK^f-A' (2 0 Om 1 X 2) T*tttHLfc 0 8lffl«&>k:l8j:tf<&ftAtt*"T? 

20 ^a'7h^57^- Wy;ffli3:f^=4 : 1) t?«8U (2RS, 3R 

5) -3- (4- ( (4-^0-3-1^7x^1/) ^-^v') 7i=^) -'3-fc Fp 
*$/-2- ( (3- ( (1, 1, 2, 2-fh77^tnxf;l,) 7x-;H 
^,k) 7a^yixf;v (6. 7 9g, 7 5%) tt&MXmk 

l H-NMR (CDC1 3 ) 5 : 0.95 (3H, t, J = 7.0 Hz), 1.21 (3H, t, J = 7. 6 Hz), 2.72 
25 (2H, q, J = 7.6 Hz), 2.90-3.10 (4H, m), 3.90 (2H, q, J = 7.0 Hz), 4.93 (1H, 
brs), 5.89 (1H, tt, J = 53.0, 3.0Hz), 6.76 (1H, dd, J = 8.8, 3.0Hz), 6.82-7.10 
(6H, m), 7.20-7.42 (4H, m). 
IRvmax^cra" 1 : 1726, 1611, 1588, 1507, 1474. 
Anal. Calcd for C^CIF^: C, 60.60; H, 4.90 

400 



WO 02/059077 



PCT/JP02/00532 



Found: C, 60.53; H, 4.90. 

5) ( 2 R S , 3RS) -3- (4- ( (4-^ca-3-xf/l/7x^) 

-3-fc Kt3dfv--2- ( (3- ( (1, 1, 2, 2-7 1-77^01^) 
Jr*^) 7*~jv) /f-ju) ^u^ir^^jv (6 . 6g, l l. 9 =• !) ^/i-O . 

5 o**;-/u(3 0m\)mm^ 2M%7mik'rby<}j*fc&m(ii. 9m 1, 

fcfcx mk^-f-^ (2 0 Om 1 X 2) tttiHU. ttttl«***JJ:tffi^.^fcK*e 

ft$-tt"C N ( 2 R S , 3RS) -3- (4- ( (4-^no-3-xf/V7*=A') t^r 
10 y^~;V) -3-tKP^-2- ( (3- ( (1, 1, 2, 2-fb77;l'toi 

Tvu) 7 p^aO /nWyK (5. 2 8g, 8 4%) &#fc 0 

'H-NMR (CDC1 3 )5: 1.21 (3H, t, J = 7. 6 Hz), 2.71 (2H, q, J = 7. 6 Hz) , 2.92-3.10 
(3H, m), 5.07 (1H, d, J = 4. 0 Hz), 5.87 (1H, tt, J = 53.0, 3. 0 Hz), 6.75 
. (1H, dd, J = 8. 4, 3.0 Hz), 6.88-7.10 (6H, ra), 7.20-7.40 (4H, m). 
16 IRvmax^cm -1 : 1713, 1611, 1599, 1507, 1472. 
mp 75-761C 

Anal. Calcd for C^CIF^: C, 59.27; H, 4.40 
Found: C, 59.22; H, 4.43. 

6) (2RS, 3RS) -3- (4- ( (4-^on-3-xf;l/7x^) /h*v0 
20 7^~M -3-t Kp*S/-2- ( (3- ( (1, li 2, 2-7f77;l'tnJf/l/) 

Jr**s) 7*~M tf-Jl/) 7'nk't^ (5. 18g, 9. 8 3 55^) OT 
h7t FP77^ (7 5ml) fflgLK.. §?:7 V /\>T%? K (2. 3 3m 

1, 10. 8 5 D*>V) t W^A'T^y (2. 0 6ml, 14. 85^/1/) 
*J»t 2H*niP*W»!lbfc 0 KM^^s 7K (20 0ml) fcAufcTBttfc* 

25 7;Kioomix2) T'ttffi Lfc. l &J£tiEBU 

ISf&i&$tt"t, (4RS, 5SR) -5- (4- ( (4-^PP-3-xf^i=/V) 
tf-drvO 7*^7P-) -4- ( (3- ( (1, 1, 2, 2-7 F7 7/^Pxf/l/) 
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>» 7s=;V) tf-M -1, 3-*3c-9-/})Vl/-2-*> (4. 5 6g, 8 9%) 

Hl-NMR (CDC1 3 ) 5: 1.22 (3H, t, J = 7.6 Hz), 2.20-2.44 (2H, in), 2.73 (2H, q, 
J = 7.6 Hz), 4.18-4.32 (1H, m), 4.98 (1H, s), 5.80 (1H, d, J = 7. 8 Hz), 5.90 
5 (1H, tt, J = 53.0, 3.0 Hz), 6.80 (1H, dd, J = 8. 4, 3.0 Hz), 6.88-7.20 (5H, 
m), 7.22-7.44 (5H, m). 

IRvmax^ctrf 1 : 1759, 1612, 1588, 1508, 1472. 
mp 100-101°C 

Anal. Calcd for C a H 22 ClF 4 N0 4 : C, 59.61; H, 4.23; N, 2.67 
10 Found: C, 59.67; H, 4.27; N, 2.76. 

7) (4RS, 5SR) -5- (4- ( (4-^PO-3-xf/^s-/l/) 

■ 7=.z=.;V) -4- ( (3- ( (1, 1, 2, 2-f f7 7;l/tpxf;l/) 1r*i/) 7^ 
~M ff-zu) -1, .3-^-=¥f- N /y P^-2-*y (4. 3g, 8. 2 1.5y^-/l^) 

(20ml) mmKsm^Am^h]) vj»*m%. (5. 1 3m i, 
15 41.1 5 v*a>) *M5-s mmmmL^ mm%WM&, * doom 
1 ) x-#f?u mm^* (1 0 om 1 x 2) TttttiLfco mmm^mnkm^-^ 
wmm^y**yt&x°i&mm$&'g£:u (irs, 2sr) -2-t5 

;-l - (4 - ( (4-^ ac-3-xf ;U7x^) t^fi/) 7ss*) - 3- ( 3- ( ( 1 , 
1, 2, 2-rF7 7/l/toxf/V) yf**s) 7 -l-7°nA;—;l> (3. 
20 6 4 g, 8 9%) &M&lbW!>b LT#fc„ 

^-NMR (CDC1 3 ) 6 : 1. 21 (3H, t, J = 7. 6 Hz), 2. 41 (1H, dd, J = 13. 6, 10. 2 Hz), 

2.72 (2H, q, J = 7.6 Hz), 2.87 (1H, dd, J = 13.6, 3.2 Hz), 4.65 (1H, d, J 

= 5.2 Hz), 5.90 (1H, tt, J = 53.0, 3.0 Hz), 6.78 (1H, dd, J = 8. 4, 3.0 Hz), 

6.88-7.18 (6H, m), 7.28-7.40 (4H, m). 
25 IRvraax^cm" 1 : 1611, 1586, 1505, 1472, 1412. 

Anal. Calcd for C^CIF^: C, 60.31; H, 4.86; N, 32.81 

Found: C, 60.31; H, 5.18; N, 2.85. 

8) (IRS, 2SR) -2-T5/-1- (4- ( ( 4 - ^ P P - 3 1 

7x=^) -3- (3- ( (1, 1, 2, 2-fh7 7/l'taxf;| / ) ttis) 
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7x^)-l-/OAV-;V(3 0 0mg, 0. 6 0 5 V <DT± h = VV A* 

(16ml) fg%L\Z6, 7-i?kKo-5H-^/ [a] *s#vi'<7Tl'-l-jlA> 
|yi(ii4mg, o. 6 o i-^/w-3- {3-i?*?-A'T§ 
/ fcVU) jj/utfm \ K • (174mg, 0. 9H!) *5<fctf 1 

5 -t Ka^-lH-^/M)7/'-/l' (9 2mg, 0. 6 0 5 V *M %Mx.X 

m.M.X'mtfflfcistc (loomi) -emiu mm.^^ doom 

ix2) T-tttii ufc 0 mm* i mmmt, i jjufowwn^ h y v**%wi. mm 

^jU-^V^frbfttii&ZltX, mm<k&fo (3 18mg, 7 9%) £#fc 0 
10 'H-NMR (CDC1,) 6 : 1.20 (3H, t, J = 7.2 Hz), 1.90-2.08 (2H, m), 2.10-2.26 (2H, 
m), 2.60-2.84 (5H, m), 3.02 (1H, dd, J= 14.6, 4.0 Hz), 3.50-3.90 (1H, br), 
4.60-4.78 (1H, m), 5.01 (1H, d, J = 3.6 Hz), .5.60-6.22 (4H, m), 6.77 (1H, 
dd, J = 8. 8, 3.0 Hz), 6.84-7.20 (9H, m), 7.28 (2H, d, J = 7.8 Hz), 7.41 (2H, 
d, J = 8.8 Hz). 
15 IRvmax^cnf 1 : 1613, 1588, 1505, 1472, 1453. 
mp 1 16-117*0 

Anal. Calcd for Cj 7 H M ClF 4 N0 4 : C, 66.51; H, 5.13; N, 2.10 
Found: C, 66.22; H, 5.24; N, 2.25. 

nmm 2 1 9 

20 1, l-^f;kxf^ (IRS, 2SR) -2- (2-7fr*at°)) i?y-4-4M 
-2-tKo^l-((3-(l, 1, 2, 2-T Yyy/vjru^ Y**/) 7 ^~>v) 

1) . 2-7 5/-4-^f;Utli;y (lOOg, 9 2 5 ^^) ©4 2%ff 

77^tPH5» (4oomi) mmz.w.mn'r h y t & (64 g , 927^* 

25 jv) <nfo (10 omi) asaftfcflfij&si o^&j&xftv^McF^r^-T-fe 

h vx%m \z jpitifc. Rim* 4 5 °cx 3 0 frffim, 8 mm*mt 

i-hV V^Wfc (1 0 0ml) %®*\Z.1)nz-. ? a, (300ml X 

2) T?ttWLfc 0 ttW$&$JET#IM> a««»Sr^BLTs 2-7/^n-4-^ 

(4 8 g) Sr#fc„ jfrr^tf^m*!) £A (lOOg, 6325U* 
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M (1. 2L) »8 0"CfT*MU 2-y/Uto-4-^T^Vi^y 

(4 8 g ) znu*.^ i^mMmm^LTz 0 mjm.^^ms^±y^ h-e^iiu 

6^2 0 Oml fc*S*T?««6U 6^^«rpH^3^SfCABX.fc, 
*fmbfc^ H Sr5^U 2-^/^P-4-fy ^^/Hff^Rd 9. 8g, 3 2%) 
5 fc#fc„ 

'H-NMR (CDC1,) 5 : 7.50 (1H, s), 7.75 (1H, d, J = 5.0 Hz), 8.40 (1H, d, J = 
5.0 Hz). 

IRvmax^cm" 1 : 3100, 1730, 1620. 
mp 258-260'C 

10 Anal. Calcd for C 6 H 4 FN0 2 : C, 51.07; H, 2.86; N, 9.93 
Found: C, 50.77; H, 2.80; N, 10.04. 

2) 2-7^P-4-tf y *?^#/l>tfyWt (1 0 g, 7.0. 9^V^^) Oy-Y 
7t Yuyyy (1 5.0m 1 ) flWRfcl, l'-*/^=;H^X-lH- f KVV—lV . 

(i 2. 7 g , 78. o$y *m mutts 3 o#»3tiifsLfc 0 m&mz&mik, 

15 '7Pyi*;xf;^v'!)Al(ll. 2g, 39. 0 % V ZlMz., M 

fix- 3 o tfco &am\z. i mfemt ( 2 0 0 m 1 ) mm^^ ( 2 

0 Om 1 X 2) -etaU ttW^fS^^XgtfrU ^tM^^^^t? 

20 ey^/k) -3-^y7°Ptf^^^/k (7. 3 2 g , 49%) £#fc„ 

l H-NMR (CDC1 3 )5: 1.20-1.40 (3H, m), 3.98 (2HX1/5, s), 4.18-4.40 (2H, m), 
5.76 (1HX4/5, s), 7.26 (1HX4/5, s), 7.40 (1HX1/5, s), 7.50 (1HX4/5, d, 
• J = 7.4 Hz), 7.63 (1HX1/5, d, J = 7.4 Hz), 8.32 (1HX4/5, d, J = 7.0 Hz), 
8.43 (1HX1/5, d, J = 7.0 Hz), 12.44 (1HX4/5, s). 
25 IRvmax^cnf 1 : 1744, 1705, 1651, 1607, 1563. 
rap 66-671C 

Anal. Calcd for C l0 H w FN0,: C, 56.87; H, 4.77; N, 6.63 
Found: C, 56.92; H, 4.69; N, 6.82. 

3) 3- (1, 1, 2, 2-r h = 7/^ox Y^cV) h/U^y (3. 80g, 1 
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8 . 2 $ y *M (Dmmt&M (50ml) »N-^o^^v'W5 K (3. 
54g, 19. 9 $ U^/W) *5<fcT>*2, 2'-7>'lf^ (-f yy^a~ b ]) }V) (1 
3 6mg, 0. 835!)*^) «rflll*.x 4B#|IWnM^L7 L c„ #*Pt£s 
iiU ^^%^HtT3- (1, 1, 2, 2-rh77;^Pxb*v')-a-^P* 
5 h/W^>-^«Lfc. 3- (2-7/^Pt°y v 5 V-4--l'/W) -S-^yT'P^^ 
(3. 5g, 16. 6 5!)^) ©1, 2-^>^i/x^y (3 5ml) 

®m\z*.mfci- hvvi* (e o%atn4, o. 66 g , i6. e ^ y *m sttK&t 
tot., m&x*3 oftMW^tco Ri^m<D^\L^imnLtc3- a, 1, 2, 2- 

fh77;WtPxh^) -a-^P* YJ^lsfDl, 2-*?* Y*ri/3-$y (5m 
10 1 ) ^SrMT U S^^ST* 1 &mW¥ Vtc 0 SJS^SttK (10 0ml) <D 
'PK&g. gt^fvU (1 0 Om 1 X 2) T^Wtfco ttW^$r7K*5<tt)«^^ 

7^nvh^77^ (h/toiy :^rf-V=l : 1) T'ft^U 3- (2-37/V 
^-afc°!) ^-4-f/k) -3-^y-2- ( (3- (1, 1, .2, 2-xh7^/M-P 
15 mf^) 7^~)V) y=Jvk) 7°u\?*vm^fr (4. 7 8g, 6 9%) 

l H-NMR (CDCI3) 5 : 1.14 (3H, t, J = 7. 0 Hz), 3.35 (2H, d, J = 7. 4 Hz), 4.13 
(2H, q, J = 7.0 Hz), 4.44-4.56 (1H, m), 5.90 (1H, tt, J = 53.0, 3.0 Hz), 
7.00-7.38 (5H, m). 
20 IRvmax^cm" 1 : 1740, 1703, 1607, 1588, 1566. 

Anal. Calcd for C 19 H 16 F 6 N0 4 : C, 54.68; H, 3.86; N, 3.36 
Found: C, 54.44; H, 3.76; N, 3.65. 

4) (3. 12g, 2 2. 9 ^ D^U) Ov?xf;l/x-fyV (lOOm 

1) mmKfcmt*$mi- h 9 v& a. 74 g , 45. so**) *m%x$. 

25 mx-s 0#»Lfc o *«Hfe«r5*u 5^3-(2-7^tpey^y-4-^;H 

-3-^y-2- ( (3- (1, 1, 2, 2-rh77^Pih^) y^-M y 
i-M ynttyS^ (4. 78g, 11. 5$ y^e/w) ro^xf/vx^-r/i' 

(30ml) mWL*Mx.xmMX°z 0^#L7t o fcftiT. RfcWfc 
APX-Xy^^U S^tK (10 0ml) £JPx.s SftS^^W (2 0 0m IX 2) 
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ac?7U=4 : 1) TflKRU 3- ( 2-7*tfP fcTP -3-fc Kp^tV 

-2- ( (3- (1, 1, 2, 2-7 1 h77^P^h d r^) 7*^) ^fvV') ^p 
5 Wy|xf;K(-2RS, 3RS) ft; (2RS, 3SR)ft=9:l, 4. 0 
5g, 8 4%) *m&ftift®kLXntCo 

X H-NMR (CDClj) 8 : 0.92-1.06 (3H, m), 2.70-3.10 (3H, m), 3.54 (1H, dd, J = 
2.6 Hz), 3.90-4.04 (2H, m), 4.77 (1HX1/10, dd, J = 8. 8, 3.4 Hz), 5.13 (1H 
X9/10, s), 5.89 (1H, tt, J = 53.0, 3.0 Hz), 6.90-7*30 (7H, m), 8.16-8.24 
10 (1H, m). 

IRvmax^cnf 1 : 1728, 1615, 1588, 1572, 1487. 

Anal. Calcd for C I9 H 18 F 6 N0<: C, 54.42; H, 4.33; N, 3.34 

Found: C, 54.37; H, 4.39; N, 3.35. 

5) ( 2 R S , 3RS) -3- (2-7/^0^5 4-J /V) -3-t FP*^- 
15 2- ( (3- (1, 1, 2, 2-rh77^tnxh^) 7^~/U) **?;l>) ~fn 
(3 . 8g, 9. 0 65!)^, (2RS, 3RS)fr: (2RS, 
3SR) ft=9 : 1) <D*#y —ft, (2 Oml) WSL\Z-* 2&SEfrBfcr h V *7 A 
(9. 1ml, 18. 2X1)**) %Mz-X'&ffi.X*2tffmmWLfc e BJ&Wi 

& i jfijesoreiH* t Lit** jm^f-*' ( 2 0 0 m 1 x 2 ) xmm uc 0 

®4ft*rBWfc^f-/^-^ s *-f-^» s 6l?fe***"f% (2RS, 3RS) -3- (2-7 
;^Df!)^y-4-f^) -3-t Fn^>2- ( (3- (1, 1, 2, 2-ff77 
/U^aai h * f-M 7°P fcT^Ife ( 2 . 1 4 g , 6 0%) 

'H-NMR (CDC1 3 ) 6: 2.74-2.92 (1H, tn), 2.98-3.16 (2H, m), 5.18 (1H, d, J = 3. 2 
25 Hz), 5.88 (1H, tt, J = 53. 0, 3.0 Hz), 6.90-7.10 (4H, m), 7.16-7.30 (2H, tn), 
8.17 (1H, d, J = 5.2 Hz). 
IRvmax^cm -1 : 1717, 1615, 1588, 1570. 
rap 134-135t 

Anal. Calcd for C 17 H u fy«V C, 52.18; H, 3.61; N, 3.58 
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Found: C, 52.20; H, 3.51; N, 3.58. 

6) (2RS, 3RS) -3- ( try )V) -3-t Kd^- 

2- ( (3- (T, 1, 2, 2-T h77/^ax h^) * fvl") 

tf^lfc (2. Og, 5. Orf7kKn77y (5 0ml) 

5 \Z. S i^7ain;U*^*;y/VTv 5 K (1. 21ml, 5. 6 2^^) fchyac?- 
/VT^V (1. 0 7ml, 7. 67$y*/U) &ita*. x 2 B#|IMiq?(tet« Ufc. 
ttfrftftflU *(200ml) %MZ.Xmtx-?-A' ( 1 0 0 m 1 X 2) Ufc D 

10 y : gj^5^= i:i) t?|HS5lU fl*:*^-^^^??****-^ (4 
RS, 5SR) -5- ( 2-7/^13 fyi>y- 4 --f->U) -4- ( (3- (1, 1, 2, 
2-7 1 h7 7^ta^h^» p<^/W) 7l, 3-^-=¥iJ-yy ^^-2-^- 

V ( 1 . 3 6 g , 6 9%) «r#fc 0 

'H-NMR (CDC1 3 ) 5: 2.27 (1H, dd, J = 14.0, 10.2 Hz), 2.41 (1H, dd, J = 14.0, 
15 4.4 Hz), 4.28-4.42 (1H, m), 5.49 (1H, s), 5.81 (1H, d, J = 8. 0 Hz), 5.91 

(1H, tt, J= 53.0, 2.6 Hz), 6.90-7.40 (6H, m), 8.30 (1H, d, J = 5. 2 Hz). 

IRvmax^cnf 1 : 1771, 1615, 1588, 1574, 1489. 
. mp 118-119^ 

Anal. Calcd for C l7 H l3 F B N 2 0 3 : C, 52.59; H, 3.37; N, 7.21 
20 Found: C, 52.70; H, 3.20; N, 7.20. 

7) (4RS, 5 SR) -5- (2-7/U^-nbf y v^^-4-^/V) -4- ( (3- (1, 
1, 2, 2-r Yyyjvjru*. Y^-i/) ^J-jv) -l, 3-*W!) 

(1. 2 5g, 3. 225!)^) ©7th=M);V (20ml) ft 
\Z.Z$m&- t (0. 84g, 3. 865:y *5 <fc TJW fyVT 5 / If 

25 y^> (3 9mg, 0. 3 25H^) Sr*^ N M"? 2 B*HBiJl# Lfc. 

7K (50ml) ZMZ-XffiM^jU (50m IX 2) T'ttttlLfc. ftiffi$<H&fn:& 

j37J*?V^Y<?77 J- (^-f^ : |Hfcaa^-A/= 4 : 1) T'^L, llifcc?- 
/U-^*^a>6WBf*$*r (4RS, 5SR) -5- (2-^/M-p t°y ^x- 
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W/U) -2-tty-A- ( (3- (1, 1, 2, h?7A'tDif#V) 7 

(1. 4 1 g, 8 9%) =£r#7t„ 
'H-NMR (CDC1 3 )6: 1.51 (9H, s), 2.60 (1H, dd, J= 14.2, 8.8 Hz), 2.95 (1H, 
5 dd, J = 14.2, 4.6 Hz), 4.82-4.98 (1H, m), 5.67 (1H, d, J = 7. 0 Hz), 5.90 
(1H, tt, J = 53.0, 3.0 Hz), 6.54 (1H, d, J = 7. 4 Hz), 6.73 (1H, s), 6.82 
(1H, s), 6.94 (1H, d, J = 5.0 Hz), 6.98-7.20 (2H, m), 8.09 (1H, d, J = 5. 2 
Hz). 

IRvmax^cm" 1 : 1821, 1726, 1615, 1588, 1574, 1489, 1416. 
10 mp 113-1 14°C 

Anal. Calcd for (yyWV c > 54 - 10; H > 4 - 33; N ' 5 - 74 
Found: C, 54.10; H, 4.21; N, 5.72. 

8) (4 R S , 5 SR) -5- (2-7^tnt!) $7^-4-^ AO — 
( (3- (1, 1, 2, 2-rrY77s\'*n^h*iy) y*~M t^M -1, 3- 
15 tt-fV'D i?ls-9-lJfrtft4kl. 1-v^^A-^A (1. 3 0g, 2. 6 65 
y*>v) ©**/-A- (7ml) *?*K:0. Sffi&tmGfYy VJ*<D*j>;—fr 
Wfc (6. 3 9ml, 3. 195!J*A0 SrJOiiitl 0»Lfc. RJ&ttfc 
7K (50ml) SrJnfc-CaSfct^A' (5 Om 1 X 2) tiWLfc. ttffl^^fn^ 

20 -^f-^6)SIS^$*T^Mi'b'a- i ^ (1. 0 8g, 8 8%) 

l H-NMR (CDClsJS: 1.37 (9H, s), 2.60-2.80 (2H, m), 3.82-4.10 (2H, m), 4.68 

(1H, d, J =8.0 Hz), 5.01 (1H, s), 5.89 (1H, tt, J = 53. 0, 3.0 Hz), 6.92-7.12 

(4H, m), 7.18-7.32 (2H, m), 8.20 (1H, d, J = 5.0 Hz). 

IRvmax^cnf 1 : 1752, 1694, 1615, 1570, 1512, 1489, 1449, 1412. 
25 mp 143-144^C 

Anal. Calcd for CWftft: C, 54.55; H, 5.01; N, 6.06 

Found: C, 54.32; H, 4.86; N, 6.07. 

m&0l2 2 0 

N- ( (IRS, 2SR) -2- ( 2 -7 A^n \f JJ 4 -4 AO -2-tKn^- 
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1- ( (3- (1, 1, 2, 2-x h77;VtOX b*~» 17*-/V) ^ 
A*) -6, Kn-5H-^y/ [a] ^ c^r^-l-^/^^l^? K 

1) 1, l-i?^f;l/xf/i/ (IRS, 2SR) -2- (2-7^tnfy i>y-4- 
-2-t ( (3- (1, 1, 2, 2-x h77^*Bih^) 7 

5 an/l'J-^^'/W') xf-Asfifr/*}— \ (0. 8g, 1. 7 3?!)^) \Z.W7jV 

*vwm (i omi) &ag*. N M-ei o$mwLt: a Rjm&tt&Tmm&s 1 

N*BMbf" h y 9 AtK^ (10ml) tfffit^/U (20mlX2)T'tt 

aettSrSffife^^-^^U-^^b^fi^^Tx (IRS, 2SR)-2-7^; 
10 -1- (2-7^13 t°U ^^-4— fyl-) -3- (3- (i, l, 2, 2-7b77/Ut 

ux-h^y) y*~/U) -l-7*n/N7- ;V (0. 5 9g, 9 3%) fc&fc. 

l H-NMR (CDC1 3 ) 5 : 2.40 (1H, dd, J = 13.6, 10.6 Hz), 2.63 (1H, dd, J = 13.6, 

3. 2 Hz), 3.32-3.48 (1H, m), 4.79 (1H, d, J = 4.0 Hz), 5.92 (1H, tf,,J = 53.0, 

3.0 Hz), 6.92-7.40 (6H, m), 8.24 (1H, d, J = 5.2 Hz). 
15 IRvmax Br cm l : 1613, 1588, 1568, 1487, 1449, 1410. 

mp 119-120t 

Anal. Calcd for C l6 H 16 F 6 N 2 0 2 : C, 53.04; H, 4.17; N, 7.73 
. Found: C, 52.91; H, 4.08; N, 7.60. 

2) (IRS, 2SR)'-2-7?;-l- (2-7/^Pfc'!)^y-4-{;U) -3- 
20 (3-(l, 1, 2, 2-y- h7 7/PtDx b^f) ju (3 

OOmg, 0. 835!J*;V) ©7th^M);k (20ml) »6, 
Fn-5H-<y/ [a] ^n^7"ry-l-^y| (1 5 6mg, 0. 83^ 

IH(2 3 8mg, 1. 2 4 $ y */VO *i,fctfl-fc Ko^-lH-^y/h U7 
25 (1 2 7mg, 0. 83$ D^U-) Srj]BxT^T*«^# Lfc 0 

7K (10 0ml) U SHIs^ ( 1 0 Om 1 X 2) Tlftffl Lfc„ ttffl^Sr 

mmik&WJ (3 4 7mg, 79%) &#fc 0 
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l H-NMR (CDCI3) 5 : 1.90-2.08 (2H, m), 2.10-2.26 (2H, m), 2.60-2.72 (2H, m), 
2.80-2.92 (2H, m), 4.40-4.70 (2H, m), 5.11 (1H, d, J = 2. 6 Hz), 5.89 (1H, 
tt, J = 53.0, 3.0 Hz), 5.90-6.10 (2H, m), 6.24 (1H, d, J =11.6 Hz), 6.92-7.38 
(9H,. m), 8.08 (1H, d, J = 5. 2 Hz). 
5 IRvmax^cnf 1 : 1636, 1615, 1588, 1570, 1516, 1449, 1412. 
mp 159-160^ 

Anal. Calcd for CyyytQ, • 0. 2H 2 0 : C, 62.73; H, 4.78; N, 5.23 
Found: C, 62.64; H, 4.80; N, 5.37. 
mMM2 2 1 

10 1, (IRS, 2RS) -2- (6-7^P f!) v^-2-f/l') 

-2-t Kp^'>-1- ( (3- (1, 1, 2, 2-=r Yyyjvirnau y-^i/) 71^) 

1) 2-T5:y-6-^^t°y v 5 ^ (7 5 g, 6 9 3 5 V**) <D4 2%=f h? 

-7jv$-n\%?m. (291ml) m-mzmmmr- h v vj» (47. 8 g , 69353; 
15 ©tK (10 omi) w^^u o%i^v^i5^'K7-^7'^x-7 
1? h >-t*m uea* e>#* K^xfc za&mz 4 5 °cx* 3 0 8 mm^m 

iti- h V <7 i^TKW ( l 0 0 m 1 ) *J^;V*.-T>V (3 0 0ml 

x2) -e^wtfco mmmzwi&T&mm, nmmmm^x, 2-y>\>*v-&- 

*Jy (2 7. 9g)£#fc 0 m-?y?fym%V VJ* (1 0 0 g, 63 2 
20 5!)^) 07K (1. 2L) $3£&8 0°C*T^PiiU 2-7/W^-n-6-^^f 
yi?y (2 7. 9 g) Sr^Jflx.. 4B#F^pM^Ufc„ m&WLfrb7fmm* J Zy'i V 
T3i®U 5$£2 0 Om 1 KftSJcTl^U 6i«^pH^3^5f 
T^PX.fc 0 *fWbfc^^5^b, 6-7^o-2-eyi^^^y^ (5. 8 
4 g , 14%) £#fc„ 
26 l H-NMR (CDC1 3 ) 5 : 7.26 (1H, d, J = 7. 2 Hz), 7.36 (1H, s), 8.00-8.30 (1H, m). 
IRvmax^cnf 1 : 3100, 1730, 1620. 
mp 248-250^ 

Anal. Calcd for C^FNO^ C, 51.07; H, 2.86; N, 9.93 
Found: C, 51.10; H, 2.81; N, 9.87. 
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2) 6-7/^n-2-fc°y *JV%A*$Vfk (1 5. Og, 10 6. 3 5!)^^) 
©fh7t FP77X (2 0 0ml) aWRlCl, 1 ' -HAtf-Asl?*- 1 H--< 5 ? 

(19. Og, 116. 9 5 y^u) *M?ts 3 o^Mna&JSBfcLfco 

^ftif, vay^/xf^7^!)Al (16. 8g, 58. 5 5 JJ *>V) 

b ^ipx, *m-c 3 o &MW tfco i mfetm ( 2 0 0 m 1 ) m 

i^/w (2 0 0m 1 x 2) -cttWU ttffi**fi&»£ifcJaHfe*U &7k»^ 

(^SM^:gfflfccf-/i/=4 : 1) TURKU 3- (6-7/^a-2-b e y ^) - 
3-^y^a VHri/WP-f-fr (20. 1 6 g , 90%) SrWfejftWfet Utfcfco 
10 'H-NMR (CDC1,) 5 : 1.20-1.40 (3H, m), 4.13 (2HX2/3, s), 4.14-4.34 (2H, m), 
6.30 (1HX1/3, s), 6.96-7.04 (1HX1/3, m),' 7.12-7.24 (1HX2/3, m), 7.78-8.04 
(2H, m), 12.32 (1HX1/3, s). 

IRvmax^cm" 1 : 1744, 1709, 1651, 1593, 1578, 1453. 
Anal. Calcd for C 10 H 10 FNO a : G, 56.87; H, 4.77 
15 Found: C, 56.74; H, 4.73 

3) 3- (1, 1, 2, 2-7 1 f77;l/toxf.^) h/^y (7. 5 1g, 3 
5. 6 5 y^/u) <75ffli&«3?t(l 0 Oml)HtN-/nw^->W5 K(7. 
6 0g, 4 2. 7 0*^) *5,fctf2, 2'-Tyif^ Wy7*f (2 

9 0m g , i. 78-;y^) fc^x. 4i^iajpfftJi«Lfc. jfrstu 

20 ilU 5»**IBUC3- (1,' 1, 2, 2-Th77;^Dxh^)-o-7*n* 
h/V^&MUfCo 3- (6-7/l/tPt^^y-2-(;V) -3-^y7°n fc'^V 
g£cc<7VU (7. 5 1g, 3 5. 6 5 1)*/^) ©1, (7 0m 

1) *«to!k*fl^hP*A (6 0%M4, I- 4 2g, 3 5. 6 S 
^TiPx.s ttt3 0#»#Lfc„ SJS«Of»fc4tefcP«Ufc3- (1, 1, 2, 

25 2-7f77;Vtax^^) -a-^P^^xyci, 2-i?^ h^r^^y (1 
0ml) »tt8:*T U RM^IIt 1 B^ffi^ Lfc. (100ml) 
Kiaffx Ifflfc*^*' (1 0 Om 1 X 2) TJttWlfc. ttffl»c*7K*3J;t«BSi^ 

jjy&fu^yjfyy (h/wacy : ^drf->= l : l) TtfflfiRU 3- (6- 
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-3-^y-2- ( (3- (1, 1, 2, 2-fb77/U 
^-noihdri/) ^s^/U) ^^Vt") Zfu\?*ym.x-?-fr (7. 7 4g, 5 2%) £ 

'H-NMR (CDC1 3 )S: 1.13 (3H, t, J = 9.0 Hz), 3.20-3.44 (2H, m), 4.11 (2H, q, 
5 J = 9. 0 Hz), 4. 98 (1H, t, J = 7. 4 Hz) , 5. 89 (1H, tt, J = 53. 0, 3. 0 Hz), 7. 00-7. 32 
(5H, m), 7.90-8.04 (2H, m). 
IRvmax^cnf 1 : 1732, 1705, 1593, 1453. 
Anal. Calcd for C l9 H 16 F 6 N0 4 : C, 54.68; H, 3.86; N, 3.36 
Found: C, 54.55; H, 3.92; N, 3.51. 
10 4) (4. 19g, 3 0. 7 ? (1 0 Om 

i) m&fcfcmkftvmi-h y ?a (2. 3 3 g , ei. 4?!)^) m^xm. 

M.X 3 0 U7t„ yf#m & U hWLK- 3 - ( 6 -yjvlru tr ]} V v- 2 M 
-3-^y-2- ( (3- (1, 1, 2, 2-rh77/vtPxl> ; afv') yzc-;v) ^ 
•fWHs-VW.^^ (6. 4 1g, 15. 4^.U^-/W) (DiPx-^JV^—r/V 
15 (50ml) mVk- 7 8 e C\z.XMz.X 3 0 frffift Lfc. KJfrjfcfc: 1 &5©£&5rJll 
jtT^^U MtTK (10 0ml) SrJPji* g^H^/U (2 0 0m IX 2) t? 

• mm bfco w^^7fc*j j; xjtmm'kmjkxvaft u m^mm^ v' * a xmm 

?yv=4 : l) TitSSU 3- (6-7;^Dlfy^y-2^;w) -3-t Fp^>- 
20 2- ( (3- (1, 1, 2, 2-7" h57/^ax h^ri/) y *.=.;v) /^/P) y°u 
\£*y%t^?V ( (2RS, 3RS) ft: (2RS, 3 S R) ft= 6 : 1, 5. 7 
Og, 8 8%) <H8&«^£ LT#fc 0 

L H-NMR (CDC1 3 ) 5 : 0.96-1.00 (3H, m), 2.87 (1H, dd, J = 5.0 Hz), 2.96-3.14 
(1H, m), 3.20-3.40 (1H, m), 3.76 (1H, d, J = 5.6 Hz), 3.90-4.04 (2H, m), 
25 4.76 (1HX1/7, dd, J = 9. 6, 4.4 Hz), 5.00-5.08 (1HX6/7, m), 5.89 (1H, tt, 
J = 53.0, 3.0 Hz), 6.83 (1H, dd, J = 8. 0,. 2. 6 Hz), 6.90-7.36 (5H, m), 7.70-7.86 
(1H, m). 

IRvmax^cm" 1 : 1728, 1607, 1578, 1454. 

Anal. Calcd for C 19 H 18 F 6 N0 4 : C, 54.42; H, 4.33; N, 3.34 
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Found: C, 54.34; H, 4.37; N, 3.29. 

5) (2RS, 3RS) -3- (6-7;V^DlfI) -3-fc Fd^- 
2- ( (3- (1, 1, 2, 2-f F77^tni>^) 7x=^) ^^/V) 
f^^^ (5. 5g, 13. l^y^K ( 2 R S , 3RS)#: ( 2 R S , 

5 3 S R) $= 6:1) <D*9 (25ml) fflfcte, 2 ftJ&JcBMfr*- V )) <? A 

3jc«8fc (13. 1ml, 26. 25!)*/P) Sr*B^T^iaT'2Bf^jt#Lfc 0 fcfo 

m i ^^^t?bih4 i ufc.su mt^jv ( 2 0 0 m 1 x. 2 ) Tiam t^. 
nmm^mm^^-^^-y^bn^^x, (2rs, 3rs) -3- (6- 

10 y)VHrxi if]) -3-fc Ka=3fv'-2- ( (3- (1 , 1, 2, 2-^hy 

7/V^-U^h^r^) 7i^) ^/l") T'ut'Jrym (3. 8 2g, 7 4%) 
tc a 

1 H-M1R (CDClj) 6 : 2.85 (1H, dd, J= 14.0, 5.2 Hz), 3.08 (1H, dd, J = 14.0, 
9.0 Hz), 3.26-3.38 (1H, m), 5.12 (1H, d, J = 4. 4 Hz), 5.88 (1H, tt, J = 53.0, 
15 3.0 Hz), 6.81 (1H, dd, J = 8. 2, 2.6 Hz), 6.90-7.04 (3H, m), 7.18 (1H, d, 
J = 7.6 Hz), 7.27 (1H, dd, J = 7. 2, 2.2 Hz), 7.70-7.82 (1H, m). 
IRvmax^cm' 1 : 1713, 1609, 1580, 1489, 1456. 
nvp 103-10410 

Anal. Calcd for C 17 H l4 F 6 N0 4 : C, 52.18; H, 3.61; N, 3.58 
20 Found: C, 52. 16; H, 3.57; N, 3.57. 

6) (2RS, 3 RS) -3- fc°JJ *Jy-2-< ;V) -3-fc KndfV- 
2- ( (3- (1, 1, 2, 2-rb77;Pto^h^v') y^-zu) /^/U) -fu 
tf^VRO. 6g, 9. 205H/U) ©7f7tKP77V (90ml) ft 

Vy^-tvfo^-fcyjvTVY (2. 18ml, io. i3;y^7i/) 

25 /V7$y (1. 9 3ml, 13. 8 5 V tM £2lPx.> 2B#KM&t^Lfc 0 fcfc 
m*Mc1ri'&, * ( 2 0 0 m 1 ) ^Px.Tgi^fvl' ( 1 0 0 m 1 X 2 ) T'ttW Lfc a 

mmmzimmim, maws*, m\±m^x\mikm^u m?mm^^^yv 
at- mmw&mix Lit B ^mm^v v # 7^o^f^77^ (^f- 
y : mm^^= 1:1) -e*t®{ u ^m^/^-^^yt^n^^x, u 
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RS, 5RS) -5- (6-7/l/tPty^-2-^f;V) -4- ( (3- (l, 1, 2, 
y (2. 3 4 g, 6 5%) Sr#fc„ 

l H-NMR (CDClj) 8: 2.14 (1H, dd, J = 13.6, 9.0 Hz), 2.58 (1H, dd, J = 13.6, 
5 3.2 Hz), 4.36-4.50 (1H, m), 5.13 (1H, s), 5.78 (1H, d, J = 8.0 Hz), 5.91 
(1H, tt, J = 53.0, 3.0 Hz), 6.90-7.20 (4H, m), 7.26-7.42 (1H, m), 7.52 (1H, 
d, J = 5.2 Hz), 7.86-8.00 (1H, m). 
IRvmax rar cnf l : 1767, 1607, 1584, 1489, 1458, 1447. 
mp 118-119'C 

10 Anal. Calcd for C^FjNA'- C, 52.59; H, 3.37; N, 7.21 
Found: C, 52.60; H, 3'. 31; N, 7.35. 

7) (4 R S , 5RS) -5- (M -4- ( (3- (1, 
l, 2, 2-fb7 7yvtn^h^) -7^~;v) ^f^) -l, 

(2. 2g, 5. .6 7$])^) (DT±h^bV/^ (2 0ml)» 
15 Z»^-t-7f;Kl. 4 8g, 6. 805!)^) &J:t>WgvKr$y f V 

(50ml) &MZ-Xgm^^ (5 Om 1 X 2) T'ttUJ Lfc„ ttW^Sr^^ 

20 -^drf-^^felf^^^T (4RS, 5RS) -5- (6-7;^ok*y^-2- 
-f/V) -2-^y-4- ( (3- (1, 1, 2, 2-Th7y^^^h^) 7^- 

5 9 g , 9 4 %) 

l H-NMR (CDC1 3 )5: 1.45 (9H, s), 2.65 (1H, dd, J= 14.2, 7.4 Hz), 2.84 (1H, 

25 dd, J = 14.2, 5.8 Hz), 4.97-5.08 (1H, in), 5.61 (1H, d, J = 6.4 Hz), 5.88 

(1H, tt, J = 53.0, 3.0 Hz), 6.53 (1H, s), 6.75 (1H, d, J = 7. 6 Hz), 6.88 

(1H, dd, J = 8.0, 2. 6 Hz), 7.02 (1H, d, J = 9.6 Hz), 7.10-7.22 (1H, m), 7.43 
(1H, dd, J = 7. 4, 2.6 Hz), 7.80-7.94 (1H, m). 
IRvmax^cnf 1 : 1823, 1728, 1607, 1584, 1460, 1447. 
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mp 96-97°C 

Anal. Calcd for C 22 H 21 F B N z 0 6 : C, 54.10; H, 4.33; N, 5.74 
Found: C, 54.14; H, 4.25; N, 5.78. 

8) (4 R S , 5RS) -5- fcf!) py-2~4M -2-**y-4- 

5 ( (3- (1, 1, 2, 2-x Yyy^nx- •7x.~A') tflV) -1, 3- 

V W- 3 1 , 1 fvUfvU (2. 40g, 4. 91? 

<D*ZJ— ;V (1 2ml) £0. 5N**^M^ *?J»<D*9 J—A/ffitiL 
(11. 8ml, 5. 905;y friPx^irC 1 0#»J$Lfc o Rf&ttfc* ( 5 
0ml) *M7LXm&^fi<> (5 Om 1 X 2) X'ttW tfc 0 «lWjRSr<M*l*ift*"C 

U- >^ b * *T£JBfc£* ( 1 • 9 2 g , 8 4%) «r#fc„ 

'H-NMR (CDC1 3 ) 5 : 1.37. (9H, s), 2.65 (1H, dd, J - 13. 6, 5.0 Hz), 2.85 (1H, 
dd, J =13. 6, 9.0 Hz), 4.08-4.30 (1H, m), 4.45 (1H, d, J = 6.0 Hz), 4.88-5.02 
. (2H, m), 5.89 (1H, tt, J = 53. 0, 3.0 Hz), 6.85 (1H, dd, J = 8.0, 2. 2 Hz), 
15 6.90-7. 10 (3H, m), 7.10-7.32 (2H, m), 7.70-7.86 (1H, m). 
IRvmax^'cm" 1 : 1682, 1607, 1576, 1532, 1487, 1454. 
mp 140-1411C 

Anal. Calcd for CjJUWV ' C, 54.55; H, 5.01; N, 6.06 
Found: C, 54.27; H, 4.71; N, 6.12. 

20 %W8\ 2 2 2 

N- ( (IRS, 2RS) -2- (6-7/^ntf y ^-2->T^) 
1- ( (3- (1, 1, 2, 2-X h57^Pi Y^y) 7x=/V) **f-)V) if 
/v) -6, KP-5H-^y [a] W v^rfrv-l--)] fr-fc^X K 

1) 1, l-^f;Hf;MlRS, 2RS) -2- (6-7;^Ptfy i>^-2- 

25 -Y^) -2-t Kndrv'-l- ( (3- (1, 1, 2, 2-fF77^taxhdf-i/) 7 
ct^/k) ^/V) 3L?yl/;&/W^ - h (1. 6g, 3. 465!) t/U) \C b ]) 7 A* 
«(20ml) &JqjSU ififlO^Lfe. 5«£$ffT&^> 1 
NjfcgWfc?- h y fr-McSStt (10ml) SrAP^L> ffltatfvl' (2 Om 1 X 2) 
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(IRS, 2RS) -2-TXS-l- (6-7A>*u\?y *Jy-2-4 M -3- (3- 
(1, 1, 2, 2-Th77;^Pxb^) y^JV) -\--/XM<J<-fls (1. 
3 g , 10 0%) £#fc„ 

l H-NMR (CDCI3) 5 : 2.47 (1H, dd, J = 13.8, 10.0 Hz), 2.73 (1H, dd, J = 13.8, 
5 3. 4 Hz), 3.40-3.54 (1H, m), 4.70 (1H, d, J = 4. 4 Hz), 5.90 (1H, tt, J = 53. 0, 
3.0 Hz), 6.86 (1H, dd, J = 8.0, 2.6 Hz), 6.96-7.18 (3H, m), 7.20-7.40 (2H, 
m), 7.78-7.92 (1H, m). 

IRvmax^cttf 1 : 1755, 1607, 1578, 1489, 1454. 

Anal. Calcd for C w H 15 FsN 2 0 2 : C, 53.04; H, 4.17; N, 7.73 
10 Found: C, 53.19; H, 4.40; N, 7.51. 

2) (IRS, 2RS)' -2-757-1- JJ ^-2-f/W) -3- 

(3-(l, 1, 2, 2-ff7 7;^nxhar^) 7i=;l/) .-1-7*P/V^ (3 

OOmg, 0. 8 35!)^) OTth^fD/l' (2 0ml) itC6, 

Fn-SH-^vy [a] ^.D^ry-l-^/^i (15 6mg, 0. 835 
15 !) $s J;Tjt 1 -i^vw 3 - ( 3 -i?* f)V7 %jy°v MM # /Ut$*M 5 K • tt 

Rtt (2 3 8mg, 1. 24?!)*/W *S*tn-t Kp^-IH^^/MIT 
( l 2 7 m g , 0. 83=-y */V) «:Jq*.T£iB.-C*l#»# Lfc„ 

7k (100ml) t«U Bligfct^vV (1 0 0ml X 2) T*ttfflb7c 0 

l&Jfctt^ l^TK^ft^ h !> *Azk88u fflftAttzk-eW&ifeifrU 

*"C^ *IBflS£* (2 9 3mg, 6 6%) £r#fc„ 

l H-NMR (CDCl,) 8 : 1.92-2.10 (2H, m), 2.12-2.26 (2H, m), 2.60-2.70 (2H, m), 
2.81 (1H, dd, J = 14.6, 5.2 Hz), 3.03 (1H, dd, J = 14.6, 9.8 Hz), 4.66-4.82 
(1H, m), 4.84 (1H, d, J = 5. 8 Hz) , 5.02-5.10 (1H, m), 5.89 (1H, tt, J = 53.0, 
25 3.0 Hz), 5.90-6.02 (1H, m), 6.18-6.32 (2H, m), 6.86 (1H, dd, J= 8.0, 2.6 
Hz), 7.00-7.30 (7H, m), 7.42 (1H, dd, J = 7.4, 2.2 Hz), 7.76-7.90 (1H, m). 
IRvmax^cm" 1 : 1642, 1607, 1578, 1516, 1454. 
mp 151-152°C 

Anal. Calcd for C 2B HaftN 2 0 3 • 0. 2Hj,0: C, 62.73; H, 4.78; N, 5.23 
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Found: C, 62.75; H, 4.75; N, 5.31. 
HJitfiJ 2 2 3 

1, i-S?**7U3i*7U (IRS, 2SR)-2- (6-7/Ud-ntry i?y-3-' (M 
-2-fc KadF-f-l- ( (3- (1, 1, 2, 2-7- h77;v*px b^rvO ^^/U) 

1 ) 2 -T 5 7 - 5-^ f-ArM Vi?y (7 5 g, 6935 y'^/W) ©4 2%fh7 
y^HruViom (2 9 lml) P »7A (4 7. 8g, 6 9 3 U 

<dtK (10 0ml) MSrrtMdU CCfci^ftv^ K9^r^^-T 

10 fliT" h !) 17 (10 0ml) ^JDX> r/W (3 0 0ml 

X2) tiSiLfc, tfffltt;HfcET&ffi& »e4fc*HI®t"C^ 2-7;^a-5- 
^^t°yv 5 V(3 0. 4g) ii-rV^H^y «7A (1 00 g, 632 

5:y^) <£>7k (1. 2L) «£8 0 6 C;£T?»U 2-7^a-5-^^;vb°. 
y^ (3 0. 4g, 2 7 4 $y^M ZlBTLs 4. 5 B#WJraf8tSt Lfc. OT$t 

15 'j^MR****?^ M?5iIU 6$&2 0 0mH^5|-CMU 6&3©£il 
&pH#» 3 fcfc 3 ffifflbfc*t*fc5]&U 6-7^n-3-trjJS? 

>-#/W#>^ (10. 5 8 g, 11%) &#7c„ 
. . mp 151-152°C 

IRvmax^cm" 1 : 3100, 1730, 1620. 

20 Anal. Calcd for C^FNO,: C, 51.07; H, 2.86; N, 9.93 
Found: C, 50.78; H, 2.72; N, 9.87. 

'H-NMR (CDC1 3 ) 5 : 7. 07 (1H, dd, J = 8. 8, 2. 8 Hz), 8.40-8.52 (1H, m), 8.90-9.04 
(1H, m). 

2) 6r7fr*v-3-¥yz?>'$/l'7$yWt (9. 5g, 6 7. 3?!)^) ©f 
25 h 7 1 K* 77 ^ ( 1 5 0 m 1 ) flSSftt 1,1' -#/l^=VHf*- 1 fW 5 

)V (1 2. 0 g, 7 4. 15 y*vv) &;&tl;t, 8 o"C-Cl 0#»#Lfc. RJ^SRSr 
Ifife«-7Dy|*/if;i^^->^i (10. 6g, 37. 0 5 V* 

(10 0ml ) *Myt, 3E»c*Ji©pH*5ilttK:*5*t?«ft8l*ai*.fc. KJfcifc 
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£g^?w (2 o om i x 2) x*mmu mmmma^m^xm^u 

xfyv) -a-^-^y^n^V'^^ (9. 7 4 g, 6 8%) Sr^W^i 

6 

IRvmax^cm" 1 : 1738, 1694, 1634, 1593, 1485. 

Anal. Calcd for C 10 H 10 N0 3 F: C, 56.87; H, 4.77; N, 6.63 

Found: C, 56.79; H, 4.78; N, 6.84. 

frNMR (CDC1 S ) 8 : 1.27 (3HX5/7, t, J = 7. 0 Hz), 1.35 (3HX2/7, t, J - 7. 4 
10 Hz), 3.99 (2HX5/7, s), 4.16-4.36 (2H, m), 5.65 (1HX2/7, s), 6.96-7.10 (1H, 
m), 8.16 (1HX2/7, td, j = 9.0, 3.8 Hz), 8.39 (1HX5/7, td, J = 9. 0, 3.8 
. Hz), 8.64 (1HX2/7, d, J = 3. 8 Hz), 8.81 (1HX5/7, d, J = 3.8 Hz). 

3) 3- (1, 1, 2, 2-fh77;l/tP^l<^) WUxy (I5g, 7 2. 
l$y*^) O^O0$M (2 00ml) ^N-^P^^^^Wn' (1 

15 4. llg, 79. 3 5 *5<fctf2, 2'-7/^ My^fP^M)^) 

( 5 9 0 m g , 3 . 605 y ^) StJO^ 3 0 #J0$« L7i. £0&$&#*P^ 
7K (10 0ml) *An^ ^ P p TjvVi^ttffl tfco ttW^TK (100ml) > 

ma-m* (i o om i ) x-mfrftftu mymm^^^^&mmmm* 

L7c 0 jRg«»t^y*W*7A^n-rh^7 7-f— (^f"^ : @^3i^= 1 
20 0:1) tf»KU 3- (1, 1, 2, 2-f f7 7^tB*h^) -a-:7*P*r h 
/Vccy (19. 4g, «5 6% 5 3%) #fc£*ttEK»»-f-5-£ 

4) 3- (6-7/^ptry s^-a-fAO -3-^yzfn\f^ym^^ (3. 

8 3g, 18. 15'J^V) ©1, 2-v 5 ^ h^rV^^V (3 0ml) «^7k^ 
25 •fb7"by'>^ (6 0%ife 7 2 5mg, 18. 1 5 y Sr^TflP*., M 

T'3 0^Lfc. KftW©+fc3- (1. 1, 2, 2-fh77/VtPXb^) 
-a-^P^b/^^ O. 30g,m&56%, 18. UH^) ©1. 2-5? 
t (1 Oml) *#**TU RjS«tSrM-C2«PMJ«*Ufe. TO 

(1 0 Om 1 ) gfflfe^^ (1 0 Om 1 X 2) TttWUfc. tt 
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= 5:1) TfJWlU 3- (6 -7/1^13 try Vls-S-jA') -3-**y-2- ( (3 
-(1, l, 2, 2-r hy7;u^-arcb^i/) 7 x.~jv) J^/u) ^aW^i 
5 f/M6. 6 7g, 8 8%) LT#fc. 
IRvmax^cm" 1 : 1738, 1694, 1590, 1487. 
Anal. Calcd for C l9 H 16 FsN0 4 : C, 54.68; H, 3.86; N, 3.36 
Found: C, 54.56; H, 4.13; N, 3.51. 

l H-NMR (CDC1 3 ) 5: 1.14 (3H, t, J = 7.0 Hz), 3.36 (2H, d, J = 7. 4 Hz), 4.13 
10 (2H, q, J = 7.0 Hz), 4.54 (1H, d, J = 7. 4 Hz), 5.89 (1H, tt, J = 53.0, 2.8 
Hz), 6.98-7.20 (4H, m) , ' 7. 20-7. 36 (1H, m), 8.35 (1H, td, J = 8. 4, 2. 4 Hz), 
8.82 (1H, d, J = 2.4 Hz). 

5) mU&& (4. 2 5g, 3 1. 2 5!)^) ^xf;Ux^f;Kl0 0m 
1) fmte*Mfc*9*i'h*> t?J» (2. 36g, 62. 3 $V*M SrJjnfcTg 

15 fit? 3 0#»L7c o ^»4fc«r5*U \?» *?V-3-s(;V) 

-3-**y-2- ( (3- (1, 1, 2, 2-fb7 7^tash#'>') 7ii^) ^ 
^VUO ^ptf^ikt^yMe. 5 0g, 15. 6 5 9^) (Dv ? xf;Ux-f/l' 
• (50ml) «8fc*Jn*.TM"T? 3 0 Lfc 0 tK^Ts El£«fc 1 
AOXLT^^^U HI-tK (1 0 0ml) &#P;t, (2 0 0ml X2) 

^;U=4 : 1-1 : 1) Tfiflt, (2RS, 3RS) -3- (6-7/V^Pt°y 
-3-t Kb^-2- ( (3- (1, 1, 2, 2-rh7 7/i'tPif 
7 i=;W) t f-M \f^rvm^^ ( (IRS, 2SR)#: (IRS, 
25 2RS)#=10:1, 5. 15g, 7 9 %) tt#fc 0 
IRvmax^cm" 1 : 1728, 1601, 1487. 

Anal. Calcd for C 19 H, 8 F 6 N0 4 • 0. 1H 2 0: C, 54.19; H, 4.35; N, 3.33 
Found: C, 54.10; H, 4.20; N, 3.39. 

'H-NMR (CDClj) S : 0.95 (3HX 10/11, t, J = 7. 0 Hz), 1.02 (3HX1/11, t, J = 
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7.4 Hz), 2.80-3.16 (3H, ra), 3.23 (1H, d, J = 3. 0 Hz), 3.84-4.00 (2H, m), 
4.80-4.90 (1HX1/11, ra), 5.09 (1HX10/11, s), 5.89 (1H, tt, J = 53. 0, 3.0 
Hz), 6.90-7.12 (4H, m), 7.20-7.30 (1H, m), 7.86 (1H, td, J = 8. 2, 2.6 Hz), 
8. 16-8.24 (1H, m). 

5 6) (2RS, 3RS) -3- (6-7^^9^-3-^^) -3-fc Kb 

2- ( (3- (1, 1, 2, 2-Th77;^Di>dfV) 7^-/U) 7°P 
KHrl^x.?-*, (5. Og, 11. 9 (2RS, 3SR) ft: (2RS, 

3RS) ft=10 : 1) <D*?;-/V (2 0ml) 2 ftSfeWKflS-*" h V V 

&&Bm (ii. 9mi, 23. 8$v*m &Mz.xmm.-vi&$imwL-fto 

10 Wi* 1 %H&&B;-?m&b Ltc& s p&^/V ( 2 0 0 m 1 X 2 ) T'ttHJ Lfc. ttW 

nmm*^ v uffru 7^^vh^77^ defect ^) t?»j8 u ( 2 r s , 

3RS) -3- (6-7/i/tPt^y^-3-'f/l') -3-fc Ka^v^-2- ( (3- (1, 

1, 2, 2-xh7 7/^a3ihdriX) 7^^/U) ^f^) ynW^ (3. 7 
15 5 g, (2RS, 3SR) ft: (2RS, 3 R S) ft== 10:1, 80%) 

)V7 7 * t LT#fc 0 

IRvmax^cnf 1 : 1715, 1607, 1593, 1487. 
. Anal. Calcd for C 17 H M F 6 N0 4 : C, 52.18; H, 3.61; N, 3.58 . 

Found: C, 52.13; H, 3.43; N, 3.57. 
20 'H-NMR (CDC1,) 5: 2.80-3.12 (3H, in), 4.85 (1HX1/11, d, J = 5. 2 Hz), 5.10 

(1HX 10/11, s), 6.88-7.12 (4H, m), 7.22 (1H, t, J = 7.6 Hz), 7.87 (1H, td, 
• J = 7.6, 2.2 Hz), 8. 14 (1H, s). 

7) (2RS, 3RS) -3- (6-7;l/tot'yi>y-3-^/l') -3-t Fn^> 

2- ( (3- (1, 1, 2, 2-T Y=77;vjrv^ h^vO 7^~/U) t^tV) 7°n 
25 \£*ls& (3. 6g, 9. 205!)^, (2RS, 3SR) ft: (2RS, 3R 

S) ft=l 0 : 1) OTh7t Kn77> (9 Oml) &$K S i?7^~MX* 

y^r^K (2. i8mi, io. i^jj^) t hv^^r^y (1. 93m 

1,13. 8$!)*/v) zmz-s 3 oftDmmmvtc tk (20 

Oml) *Mz-Xm$k^^ ( 1 0 0 m 1 X 2 ) T'ttffl Ufc 0 tttftf££ 1 &?£t£^ 
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1) (4 R S, 5 SR) -5- fJJ pV-Z-i )V) -4- ( (3 

- (l, 1, 2, 2-^rYyyjv^n^Y^y) y^^;u) t^yu) -l, 3-^1*- 
5 (3. 3 1g, (4RS, 5SR)ft: (4RS, 5RS) fr= 

10:1, 9 3%) ^T^}Vy 7 ^h LT#fc„ 
IRvmax^cm-': 1767, 1603, 1489. 

Anal. Calcd for C 17 H 1S F 6 N 2 0 3 : C, 52.59; H, 3.37; N, 7.21 

Found: C, 52.46;.H, 3.55; N, 7.03. 
10 l H-NMR (CDC1 3 ) 6 : 2.34 (1H, d, J = 4.0 Hz), 2.38 (1H, s), 4.04-4.20 (1HX1/U, 

m), 4.28-4.42 (1HX10/11, m),5.25 (1HX1/11, s), 5.29 (1HX10/11, s), 5.84 

(1H, d, J = 8.0 Hz), 5.91 (1H, tt, J = 53. 0, 3.0 Hz), 6.86-7.18 (4H, in),. 

7.22-7.40 (1H, m), 7.60-7.78 (1HX1/11, m), 7.85 (1HX 10/11, td, J = 8. 2, . 

2.6 Hz), 8.02 (1HX1/11, s), 8.22 (1HX10/11, s). . • 
15 8) (4RS, 5SR)-5-(6-7/Utafc°y^y-3-^)-4-((3-(l, 

1, 2, 2-fh7 7^tPsb^) S-tf'SMJVjJ S> 

(3. 10g, 7. 9 8$U*yV) <OT± h= hJ)/U (3 0ml) ^ 

\CZMm&-t--7*A' (2. 0 9g, 9. 5 85!)^/V) W$ / f 

(97mg, O. 805!)^) M-C2B#|HH»#Lfc. Rj&ttfc 

20 7k ( 5 0 m 1 ) SrJP^-CBBft^f-^ ( 5 0 m 1 X 2 ) Lfc c 

tfyA^PV^y^- ;^^/l>=4 : 1) "C»^U 9*=^ 

A'-^ty^feMi^'tT (4RS, 5SR)-5- (6-y/U^n i?^- 
3-^/U) -2-^-=SrV-4- ( (3- (1, 1, 2, 2-x h 77;^ai h y 

25 ^-;u-) -l, i-P^f/iy^/u 

( 2 . 5 5 g , 6 5%) Sr#fc D 
mp 138-139*0 

IRvmax^cm" 1 : 1821, 1725, 1603. 

Anal. Calcd for C 22 H 21 F 5 N 2 0 6 : C, 54.10; H, 4.33; N, 5.74 
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Found: C, 54.14; H, 4.41; N, 5.77. 

'H-NMR (CDC1,)5: 1.54 (9H, s), 2.06 (1H, dd, J= 14.2, 9.6 Hz), 3.04 (1H, 
dd, J = 14.2, 4.0 Hz), 4.82-4.96 (1H, m), 5.72 (1H, d, J = 6. 8 Hz), 5.89 
(1H, tt, J = 53.0, 3.0 Hz), 6.52-6.62 (2H, m), 6.81 (1H, dd, J = 8. 4, 2.8 
5 Hz), 6.94-7.04 (1H, ra), 7.04-7.20 (1H, m), 7.53 (1H, td, J = 8. 0, 2.6 Hz), 
8.05 (1H, d, J = 2.0 Hz). 

9) (4RS, 5 SR) -5- (6-7/M-a tTJJ xtls-Z-jlV) -1-**V-A- 
( (3- (1, 1, 2, 2-fF77;^nxh^fv') y^-iv) *=?)V) -l, 3- 

(2. 40g, 4. 9 1$ 

10 V ^A") <D*?/ —JV (12ml) CO. 5 NTK^b^ h V t?J>.<Dt ? S —frW®. 
(11. 8ml, 5. 905U *vv) SrJ0x.MT 1 0#$#Lfc o £^KtK ( 5 
Oml) ZjNZ-Xmm^jy (5 Om 1 X 2) X*ttttibfc„ ttW^fct&ft&i&fc-e 

vyfrbm&&^xmmtt>i!>m a. 9 8 g , 8 7%)«r#fc„. 

15 mp 128-129T: 

IRvmax^V: 1694, 1601, 1487. 

Anal. Calcd for Cyy^A: C, 54.55; H, 5.01; N, 6.06 
Found: C, 54.49; H, 5.01; N, 6.23. 

'H-NMR (CDClj) 5 : 1.34 (9H, s), 2.62-2.90 (2H, ra), 3.92 (1H, brs), 3.98-4.16 
20 (1H, ra), 4.62 (1H, d, J = 7. 4 Hz), 4.94 (1H, s), 5.90 (1H, tt, J = 53.0, 
3.0 Hz), 6.90-7.12 (4H, m), 7.22-7.32 (1H, ra), 7.80-7.92 (1H, m), 8.21 (1H, 
s). 

N- ( (IRS, 2 S R) -2- ^^-3-^T/U) -2-t Pp**/- 

25 1- ( (3- (1, 1, 2, 2-7h77^tPif^v') 7 ^-fr) ^fvU) s.f- 

1) 1, l-^f/vxf;u (IRS, 2 SR) -2- (6-7^Pfi) $?^-3- 
^)-2-kFP^-l-((3-(l, 1, 2, 2-TYvy^n^Y^)y 
x.=l/U) * xSf-Asjjfi,** (1. Og, 2. \Z h V J A* 
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«(10ml) SrJlJx., lEirei O^WLTCo TO^^ET^I^ 1 
NMfc-f h V ^AtMS* (10ml) ZMz., (2 Om 1 X 2) Xi& 

tc a mmw*mk^t\'-^*^frt>m&&^x (irs, 2sr) -2-75 

5 (6-7/M-pfc 0 !) t*) -3- (3- (1, 1, 2, 2-xb97/l- 

^-p^hdrv-) 7*=^) -l-7°P^V^/V (7 5 0mg, 9 6%) £#fc 0 
mp 103-104°C 

IRvmax^cm" 1 : 1597, 1485, 1449, 1399. 
Anal. Calcd for Cyy^O.,: C, 53.04; H, 4.17; N, 7.73 
10 Found: C, 52.97; H, 4.17; N, 7.84. 

' l H-NMR (CDC1 3 ) 5 : 2.38 (1H, dd, J = 13.4, 10.4 Hz), 2.74 (1H, dd, J = 13.4, 
. .3.0 Hz), 3.28-3.40 (1H, m), 4.76 (1H, d, J = 4. 4 Hz), 5.90 (1H, tt, J = 53. 0, 
3.0 Hz), 6.90-7.12 (4H, m), 7.22-7.40 (1H, m), 7.88 (1H, td, J = 8. 2, 2.6 
Hz), 8.23 (1H, s). 

15 2) (IRS, 2SR) -2-75M- (6-7/^nt , 'J^-3-f;l') -3- 
(3-(l, 1, 2, 2-rh7^ox)-^) 7x=;k) -l-7a/V-/Ml 
91mg, 0. 5 35!)^) ©7tf=MJ/V (2 0ml) WlU-7/^D 
-fy^WtuVi^VWi (1 0 Omg, 0. 53$H;V) feit/l-^/W 3- ( 3 
-V* TAsT %J"fv fcVu) Ufri£*M % K • ( 1 5 1 m g , 0. 795!) 

20 ^) JoiVl-t Kpdfi/-lH-^y/h!J7^;l' (8 lmg, 0. 5 35!) 

*n^xmm.xmmw^it a &$M*fc a oomi) xmiu mm^ 

■ f;Kl00mlX2) 7?ttffi Ltc a 1 %LfeMm, 1 Mfe&miti- h ]) 

m%mzmm^^-^*vyfrbftife§ ) z&x : . &mit&m U3om g , 4 

25 8%) &#rc„ 
mp 148-149°C 

IRvmax^cnf 1 : 1640, 1626, 1601, 1514, 1485. 

Anal. Calcd for C 27 H 20 F 6 N 2 0 3 : C, 60.68; H, 3.77; N, 5.24 

Found: C, 60.87; H, 3.87; N, 5.11. 
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l H-NMR (CDC1 3 ) 8 : 2.84 (1H, dd, J = 14.2, 10.6 Hz), 3.09 (1H, dd, J = 14.2, 
4.0 Hz), 4.02 (1H, brs), 4.64-4.82 (1H, ra), 5.15 (1H, d, J = 4.0 Hz), 5.89 
(1H, tt, J = 53.0, 3.0 Hz), 5.97 (1H, d, J = 8. 4 Hz), 6.90-7.70 (9H, m), 
7.78-7.90 (1H, ra), 7.97 (1H, td, J = 8. 0, 2. 2 Hz), 8.09 (1H, d, J = 7. 2 Hz), 
5 8.26 (1H, s). 
MWi 2 2 5 

N- ( (IRS, 2SR) -2- (6-7/^nt°y i?l/-Z-s(;V) -2-t Ka^- 
1- ( (3- (1, 1, 2, 2-x Yyy;ViTU^ y*-)V) zr.^- 

IV) -6, 7-^tFn-5H-<^ [a] u^TTV- 1 -$/Utf*>? % K 
10 (IRS, 2 SR) -2-T5/-1- (6-7/i/^-nlf D Vy-Z-j ;v) -3- (3- 
(1, 1, 2, hyyj^n^-Y^y) y^-zu) -\-y°xi/<j—)V (l 9 

3mg, 0. 53^!)^) ©7th=b;/V (20ml) »6, 7-v^fc K 
Q-5H-^/ [a] ^n^fy-l-*/^yi (lOOmg, 0. 5 3 5]) 

^/v) *3 .fct* l -x-^/u- 3 - ( 3 -vM fvur 5: / ;/p tvv) 5: K • Wfc 

15 i(l5 3mg, 0. 8 0 5 V *M &<fctfl-t Kpdfv'-l H"<y/ h V 

-/W (8 lmg, 0. 5 3 5 y^AO ^tjp^.T^T?^»L7c 0 £j£$&7k (1 
0 0ml) T**RU Bffllit^ (1 0 Om 1 X 2) -effbWtfc 0 ttW^Srl^ 

lot? A-C&j&Mffie* Lfc 0 a^&^g^^-^ fcW^ £i3:T, 
20 SMIb^ (2 3 2mg, 8 2%) &^fc„ 
rap 140-142t; 

IRvmax^cm" 1 : 1636, 1597, 1487. 

'H-NMR (CDC1 3 ) 8 : 1.90-2.10 (2H, ra), 2.10-2.28 (2H, m), 2.58-2.72 (2H, m), 
2.79 (1H, dd, J= 14.4, 10.8 Hz), 3.03 (1H, dd,. J = 14.4, 4.0 Hz), 4.26 (1H, 
25 brs), 4.58-4. 74 (1H, m), 5.07 (1H, d, J = 3.6 Hz), 5.80 (1H, d, J = 7. 6 Hz), 
5.89 (1H, tt, J =53.0, 3.0 Hz), 5.90-6.00 (1H, m), 6.10-6.24 (1H, m), 6.90-7.22 
(7H, m), 7.22-7.40 (1H, ra), 7.94 (1H, td, J = 8. 0, 2.2 Hz), 8.23 (1H, s). 

mmm 226 

N- [ (1 RS, 2 SR) -2- -2-t KD^riz-l- [4- 
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KfaZft^fetlyJ* fry/U±/UODs 5 OmmlDX 5 0 OraraL) %m^tz 
(IR, 2S) ft 

rap 239-240*0; [alp 20 +37. 3° (c = 0. 507, MeOH) ; 'H-NMR (CDCl,-CDjOD, 200MHz) 
8 2.85 (1H, dd, J = 10. 8 Hz, 14.0 Hz), 3.08 (1H, dd, J = 3. 6 Hz, 13.8 Hz), 
4.72-4.87 (1H, ra), 5.02 (1H, d, J = 4. 6 Hz), 6.79 (1H, br d, J = 8. 8 Hz), 
10 7. 10 (2H, t, J = 8. 6 Hz) , 7. 21 (1H, d, J = 7.0 Hz) , 7. 30-7. 57 (10H, ra) , 7. 77-7. 88 
(2H, m); IR (KBr) 3268, 1638, 1534, 1514, 1325, 1229, 1163, 1123, 1069, 831 
cm" 1 ; Anal. Calcd for C^H^NO,: C, 69.37; H, 4.53; N, 3.00. Found: C, 69.30; 
H, 4.27; N, 2.76. 
. (IS, 2R)#. 

15 mp 238-239*0; [ a ] „ 20 -37. 9° (c = 0. 508, MeOH) ; l H-NMR (CDC1 3 -CD 3 0D, 200MHz) 
6 2.85 (1H, dd, J = 11.4 Hz, 14.2 Hz), 3.09 (1H, dd, J = 3. 9 Hz, 13. 7 Hz), 
4.72-4.86 (1H, m), 5.01. (lH, d, J = 4. 8 Hz), 6.90 (1H, br d, J = 9. 6 Hz), 
7.11 (2H, t, J = 8,8 Hz), 7.20 (1H, dd, J = 1. 2 Hz, 7.0 Hz), 7.29-7.57 (10H, 
m), 7.79-7.88 (2H, ra) ; IR (KBr) 3279, 1638, 1534, 1514, 1325, 1229, 1163, 

20 1123, 1069, 833 cm" 1 ; Anal. Calcd for C^H^NO.,: C, 69.37; H, 4.53; N, 3.00. 
Found: C, 69.28; H, 4.50; N, 2.98. 

mmm 227 

4-y/Uj-u-N- [ (IRS, 2SR) -2- (4-!7/M-n y ^=.jV) -2-fc Ka^ 

[4- (M)7.;i'tP^f;i/) ^y'JM ^/u] l-yfyy-i-jj/utf* 
25 ^5 K©3ti£$MW 

y± y J* (*7JU±jUOD, 5 OmmlDX 5 0 OmmL) &fflV^fc 

SSiittfc* wYVyy^-K^y) mm : ^-fy/^t ; -,v= 9 

5/5) LTc^ x^? y ^-/v-i?^ y/p t;n^r^ i !) LT, 
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(1R, 2S)# 

mp 251-2521C; [ a ] D 20 +33. 4° (c = 0. 499, MeOH) ; l H-NMR (CDCl 3 -DMS0-d 6 , 200MHz) 
5 2.92 (1H, dd, J = 11.0 Hz, 13.8 Hz), 3.19 (1H, dd, J = 3. 3 Hz, 14.3 Hz), 
4.62-4.76 (1H, in), 4.89 (1H, t, J = 5. 2 Hz), 5.49 (1H, d, J = 4. 4 Hz), 7.01-7.18 
5 (4H, m), 7.32-7.42 (4H, m), 7.48-7.60 (5H, m), 7.91 (1H, d, J = 9.6 Hz), 
8. 03 (1H, d, J = 8. 6 Hz) ; IR (KBr) 3275, 1642, 1626, 1539, 1514, 1327, 1229, 
1167, 1125, 1069, 835 cm" 1 ; Anal. Calcd for (yy^KV C, 66.80; H, 4.15; N, 
2.89. Found: C, 66.55; H, 4.16; N, 2.76. 
(1 S, 2R) ft 

10 mp 252-253t:; [a] D 20 -33.9° (c = 0. 504, MeOH); 'H-NMR (CDCl 3 -DMS0-4 200MHz) 
5 2.93 (1H, dd,. J = 11.0 Hz, 14.0 Hz), 3.15 (1H, dd, J = 3. 2 Hz, 14.0 Hz), 
4.66-4.79 (1H, a), 4.93 (1H, t, J = 4. 8 Hz), 5.42 (1H, d, J = 3. 6 Hz)> 7.01-7.21 
(4H, m), 7.34-7.60 (9H, m), 7.78 (1H, d, J = 9.6 Hz), 8.04 (1H, d, J = 8. 2 
Hz); IR (KBr) 3275, 1642, 1626, 1539, 1514, 1327, 1227, 1167, 1125, 1069, 

15 835 cm" 1 ; Anal. Calcd for C^H 20 F 6 N0 2 : C, 66.80; H, 4.15; N, 2.89. Found: C, 
66.69; H, 4.09; N, 2.82. 

4-7/U^u-N- i (IRS, 2 S R) - 2- (4-7/l/tD7i-^) -2-fc Kn^f 

[3- (l, l, 2, 2-ff77^toxh^) ^)V\ 1-7 

20 $ VI/- 1 $ KO**^W 

7 ±5. 7 A (^7^t;l/OD, 5 OmmlDX 5 0 OmmL) SrfflV>fc 

v?y?77 4-\z.&*) mum ^*-ty/^? j 9 

25 (IR, 2S) ft 

mp 213-214t; [ a] D 20 +20. 6° (c = 0. 506, MeOH) ; MdR (CDCl 3 -DMS0-d 6 , 200MHz) 
5 2.82-3^03 (2H, m), 4.70-4.84 (2H, m), 5.07 (1H, t, J = 3. 3 Hz), 6.90 (1H, 
tt, J = 2. 8 Hz, 53.0 Hz), 6.92 (1H, d, J = 9. 4 Hz), 6.98-7.33 (8H, m), 7.42-7.57 
(4H, m), 7.79 (1H, d, J = 8.4 Hz), 8.07 (1H, d, J = 7. 4 Hz) ; IR (KBr) 3270, 
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1642, 1624, 1601, 1537, 1512, 1235, 1198, 1127, 835, 760 cm' 1 ; Anal. Calcd 
for C 28 H 2l F 6 N0 3 : C, 63.04; H, 3.97; N, 2.63. Found: C, 62.871 H, 3.84; N, 2.64. 
(1 S, 2R) ft 

rap 213-214°C; [a] D M -20.6° (c = 0. 520, MeOH) ; l H~NMR (CDCl 3 -DMS0-de, 200MHz) 
5 5 2.82-3.03 (2H, m), 4.70-4.85 (2H, m), 5.07 (1H, t, J = 3. 7 Hz), 5.90 (1H, 
tt, J = 2. 9 Hz, 53.0 Hz), 6.92 (1H, d, J = 8. 8 Hz), 6.98-7.33 (8H, m), 7.40-7.58 
(4H, m), 7.80 (1H, d, J = 8. 0 Hz), 8.07 (1H, d, J = 7. 8 Hz); IR (KBr) 3272, 
1642, 1624, 1601, 1537, 1512, 1235, 1198, 1127, 835, 760 cm' 1 ; Anal. Calcd 
for C 28 H 21 F 6 N0 3 : C, 63.04; H, 3.97; N, 2.63. Found: C, 62.97; H, 3.87; N, 2.57. 

io mmm 229 

N- C (1 RS, 2 SR) -2- (4-7;ktP7s^/l') -2-t Kn^-l- [3- 
(1, 1, 2, <Oi?A'] ^fvKl -6, 7-i?t K 

P-5H-<y/ [a] ^a-v/x^-l-#^#*f-$ K©^^#J 
7-fe5:ft^r3t^^14^7-^ 5 OmmlDX 5 0 OmmL) 

15 nsMft ^ wy>f774-\TL&«) mmm -*f- 9 j 9 

5 / 5 ) Lfcn, BBfctfvw- vM" y ?v tf/V^—TVl'— *J LT, 

(1R, 2S) ft . 

mp 199-200°C ; [ a ] +20. 3° (c = 0. 536, MeOH) ; 'H-NMR (CDC1 3 , 200MHz) 8 
20 1.93-2.06 (2H, m), 2.15-2.24 (2H, ra), 2.67 (2H, t, J = 5.7 Hz), 2.79 (1H, 
dd, J = 10.8 Hz, 14.4 Hz), 3.00 (1H, dd, J = 3. 7 Hz, 14.5 Hz), 3.59 (1H, 
d, J = 3.6 Hz), 4.60-4.74 (1H, m), 5.04 (1H, t, J = 3. 7 Hz), 5.72 (1H, d, 
J = 8.8 Hz), 5.89 (1H, tt, J = 2. 8 Hz, 53.0 Hz), 5.91 (1H, td, J = 5. 3 Hz, 
11.6 Hz), 6.21 (1H, d, J = 11.6 Hz), 6.95-7.17 (8H, m), 7.31 (1H, t, J = 
25 8.0 Hz), 7.44 (2H, dd, J = 5. 3 Hz, 8. 7 Hz) ; IR (KBr) 3264, 1640, 1512, 1227, 
1198, 1128 cm" 1 ; Anal. Calcd for C^FgNO.,: C, 65.53; H, 4.93; N, 2.64. Found: 
C, 65.52; H, 4.85; N, 2.63. 
(IS, 2R) ft 

mp 200-201 °C; [qj] 0 2<i -20.8° (c = 0.544, MeOH); 'H-NMR (CDC1 3 , 200MHz) 8 
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1.93-2.06 (2H, m), 2.15-2.24 (2H, m), 2.67 (2H, t, J = 5. 8 Hz), 2.79 (1H, 
dd, J = 10.6 Hz, 14.6 Hz), 3.00 (1H, dd, J = 4. 3 Hz, 14.7 Hz), 3.59 (1H, 
d, J = 3.8 Hz), 4.60-4.74 (1H, m), 5.04 (1H, t, J = 3. 7 Hz), 5.72 (1H, d, 
J = 8.8 Hz), 5.89 (1H, tt, J = 3.0 Hz, 53.1 Hz), 5.91 (1H, td, J = 5. 3 Hz, 
5 12.0 Hz), 6.21 (1H, d, J = 12.0 Hz), 6.95-7.17 (8H, m), 7. 31 (1H, t, J = 
7.6 Hz), 7144 (2H, dd, J =5. 4 Hz, 8. 6 Hz); IR (KBr) 3264, 1637, 1512, 1227, 
1198, 1130 cm- 1 ; Anal. Calcd for Cj^NO,: C, 65.53; H, 4.93; N, 2.64. Found: 
C, 65.56; H, 4.87; N, 2.64. 
mm 2 3 0 

10 N- ((IRS, 2SR) -2- (4-7^7x5^ - 2-k Kb^z-I- ((5- 
/f-/u-3- (l, 1, 2,. 2-rf>77;ktnxF^) y^-M ^f-M =-T 

1) 3, (1, 1, 2, 2-ff7 7MP7'nt';^^v') ^ 

yHy (8. 2 2g, 32. 8$V*M (DVSVLtoKX (10 0ml) SaftKN- 
15 M^^W5K(6. 42g, 36. 1 5 V^M &&Xfi2, 2' -T*Sl£ 

* M y7fP= h y )V) (2 7 0mg, 1. 64$U^) SrAP^s jfeTOPftft 

«Lfc. smutty* Ffc/SWOSiiU 5«*»»U ^a**SrP»bfc. 

3- (4-7;^o7s^) -3-t^yT'n tf^^fvP (6. 2 0g, 2 9. 

5$ V^M <Dl, 2-~J* h**S^#y (6 Oml) BSKtaKJSMttf- MJ (6 
20 0%jHM4, 1. 18g, 29. 55 V SrfcifrTJnx^ £i&T?3 0#m#Lfc„ 

MOt 1 !'^!^! L7t^n*#:^ 1 , 2-^>h#^^y (20ml) mWL 

zffiru Rmmzmux- 1 u$ ra$#ut, (2 0 om 1 ) ©#icft^ 

1^1*^(2 0 Om 1 X 2)T^ffiLfCcttm^^7j<*3it>^fn^7K-egfc^U 

25 ^77^ (h/Uo^ :^3MJ-V=1 : l-«^^) "X»«f»lU SBfetTvW 
^f-^bSHSft^^T. 3- (4-7;^P7x-;V) -2- ((3-^f;V-5- 
(1, 1, 2, 2-7b77;l'tPsKi') 7*=i/l0 tf-A?) 
ttyWt^fr (6. 6 8g, 5 3%) £#fc„ 
rap 56-57°C 
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IRvmax^cnf 1 : 1738, 1688, 1599, 1508. 
Anal. Calcd for C 21 H 19 F 6 0 4 : C, 58.12; H, 4.50 
Found: C, 57.94; H, 4.27. 

'H-NMR (CDC1 3 ) 8 : 1.13 (3H, t, J = 7. 0 Hz), 2.30 (3H, s), 3.28 (2H, d, J = 
5 7.4 Hz), 4.12 (2H, q, J = 7.0 Hz), 4.54 (1H, t, J = 7. 4 Hz), 5.87 (1H, tt, 
J = 53.0, 3.0 Hz), 6.87 (2H, s), 6.94 (1H, s), 7.12 (2H, t, J = 8. 4 Hz), 
7.92-8.06 (2H, m). 

2) ttfcSft (4. 12g, 30. 2§U *r/U) <D*J^)V*.—=T )V ( 1 0 0 m 
1) ®mz*mk*^1-hV 7^ (2. 29g, 60. 4 5Jj'*A0 fcJPxiTg 

10 ■a^3 0^8BtLfc. **4&&5*U (4-7;^n7x^/V) -2- 

((5->f^3- (1, 1, 2, 2-T h77;^PX hdrv-) :7^~/W) ?7W) 

-z-Hr^vfn \fyty^^f-/u (6. 50g, 15. 15: y*;v) w^jx,*.— 
f;K50ml) *f«;MiP*.TMT? 3 0 tfc 0 7K#T> KJfcttK: 1 
mZMZ-Xf^yfU Ml-Tk (2 0 0ml) ^Hx, gfcgfcoi^/V (3 0 0ml X 
15 2 ) -cttffl Lfc 0 «i WttSrTKfc* J; ttt&»££*-?ifci* U ^* > 7 At? 

■B»J.^/l/=4 : 1) "ffltKU (2RS, 3 R S) -3- 7 a^AO 

-3-t ((5-yf;l^-3- (1, 1, 2, 2-fF77/^Dxh^» 

^^^/w) ^^/v) 7*ptf*yik3t^/K6. 5 6 g , 100%) zm&mikvsb 

20 UT#fc„ 

IRvmax^cm" 1 : 1715, 1605, 1512. 

Anal. Calcd for C2,H 21 F 6 0 4 • 0. 3^0: C, 57.62; H, 4.97 

Found: C, 57.54; H, 4.85. 

l H-NMR (CDC1 3 ) 8 : 0.94 (3H, t, J = 7. 0 Hz), 2.29 (3H, s), 2.92-3.02 (4H, ra), 
25 3.89 (2H, q, J. = 7. 0 Hz), 5.00 (1H, s), 5.86 (1H, tt, J = 53.0, 3.0 Hz), 
6.72-6.86 (3H, m), 7.00-7.10 (2H, m), 7.30-7.42 (2H, ra). 

3) (2 R S, 3RS) -3- (4-7;^d7i=/1/) -8-fc Kp^-2- ((5 
-tf-fV-Z- (1, 1', 2, 2-MI 7^pi b^ri/) 7cn=A-) }<?fls) 7*Dtf 
jry&x.^;V (6 . 3 0g, 14. 6 5!)^) W^/^ (5 Om 1) tile, 
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2m^mt-rhv a a. 6 mi, 29. 2 ^Dttii 
T«»urc 0 fcmm* lm^mmxm^t mm*?-* doomix 
2) -vrnMLito zxftm'kmi'vftfru teiwm^y^vj*-? 

5 (2RS, 3RS) -3- (4-7;^o7x^) -3-^0=^-2- 

/W3- (1, 1, 2, 2-hJJ7/V^-n^b^v') 7x^) ^fvl") fc^V 
IK (6. 0 g, 10 0%) %#fc 0 
rap 82-83°C 

IRvmax^cm" 1 : 1713, 1607, 1512. 
10 Anal. Calcd for C 19 H l7 F 6 0 4 : C, 56.19; H, 4.26 
Found: C, 56.05; H, 4.13. 

'H-NMR (CDC1 3 ) 5 : 2.27 (3H, s), 2.80-3.08 (3H, m), 5.06 (1H, d, J = 4.0 Hz), 
5.86 (1H, tt, J = 53.0, 2.8 Hz), 6.76 (2H, d, J = 6. 6 Hz),. 6.84 (1H, s), 
6.98-7.12 (2H, ra), 7.30-7.42 (2H, m). 

15 4) (2 R S, 3RS) -3- (4-7;^a7x=;l/) -S-tKo^V^- ((5 
-*?-ju-3- (1, 1, 2, 2-rf77;vtn^b^) y^-tv) y°v 
t°^S&(5. 8g, 14. 3$!J^W) ©fh7t Ko77V (100ml) 

i?7^-sU***});isTW (3. 4ml, 15. 8 5 9^) t h V ^ 
/V7?y (3. Oml, 2 1. 5^^) 3 0 ^Jpfiil^ L7t 0 R&tt 

20 &JMfrft, 7K (2 0 0ml) ZMz.XffiM^Jl' ( 2 0 0 m 1 X 2) X*ttUi Ufc 0 

v.mk^)v=i : 1) fmu mm^^-^^-i-^x^n^^^Xs (4 

RS, 5SR) -5- (4-7;M-P7x=/l') -4- ((5-^f/l/-3- (1, 1, 2, 
25 2-T f7 7/VtPX Y^y) y ^~)V) -1, 3 -ttW V *»- 2~* 

V (4. 1 g, 7 1%) £#fc„ 
rap 107-108^ 

IRvraax^cnf 1 : 1761, 1611, 1597, 1514. 

Anal. Calcd for C^H^NOj: C, 56.86; H, 4.02; N, 3.49 
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Found: C, 56.64; H, 4.01; N, 3.58. 

J H-NMR (CDC1 3 ) 5 : 1.16-2.40 (2H, m), 2.32 (3H, s), 4.18-4.32 (1H, ra), 5.12 
(1H, brs), 5.79 (1H, d, J = 7. 8 Hz), 5.89 (1H, tt, J = 53.0, 3.0 Hz), 6.70 
(2H, d, J = 8.0 Hz), 6.91 (1H, s), 7.04-7.20 (2H, m), 7.30-7.42 (2H, m). 
5 5) (4RS, 5SR)-5-(4-7/^n7i^)-4-((5-^f;1^3-(l, 
1, 2, 2-7h77/L'tPxh^:/) V^-M tTfr) "1, 3 -^drf-^ ]J v 5 
y-2-*y (3. Og, 7. 48 5!)^) 0^7^ (3 0ml) »8S 

fe7kmfci-hv <>&&®m (4. 7mi, 37. 4^y^/w) 3wmMm 
mt L± a Rj&m&i&mwi, * doomn xw u mm^^ doomi 
10 x 2 ) Tttw utco mmm*m fumfcxm®- u rn^mrn-^ xwm. 
^be®*u nmm*mk^^-^*vyfrtt>w&£k^x (irs, 2sr) - 

2- T^7-l- (4-7/l'tn7x-A') -3- (5-^f;l/-3- (1, 1, 2, 2- 
7 1 hyy/M-P^h^vO 7i^) -i-t'ci/nV-^ (2. 3 4g, 8 3%) £ 
#7c. . 

15 mp 96-98°C 

IRvmax^cm" 1 : 1617, 1595, 1508, 1458. 

Anal. Calcd for Ci 8 H 18 F 6 N0 2 : C, 57.60; H, 4.83; N, 3.73 

Found: C, 57.59; H, 4.79; N, 3.73. 

'H-NMR (CDC1 3 ) 6 : 2.20-2.50 (1H, m), 2.32 (3H, s), 2.76 (1H, dd, J = 13.4, 
20 3.2 Hz), 3.20-3.32 (1H, m), 4.65 (1H, d, J = 4. 8 Hz), 5.88 (1H, tt, J = 53. 0, 
3.0 Hz), 6.80 (1H, s), 6.82-6.90 (2H, m), 7.00-7.12 (2H, m), 7.30-7.42 (2H, 
m). 

6) (IRS, 2SR) -2-7^7-1- (4-7/^o7x=;U) -3- (5-/f 
;W3- (1, 1, 2, 7 ^=-jv) -i-zfu/*/~-/u 

25 (1 9 7mg, O. 5 3 5 U^W) <OT±h^VV^ (2 Oml) »(C4-7;V 
^■Dt7^1/yWyi (lOOmg, 0. 5 3 5 JJ #£111-^^- 

3- (3-v^/kt?/:/p tr/u) ^/v/tfiM $ K-ift»£ (1 5 im g , o. i 

9 %])^) *SJ:tfl-fc KP^-lH-^^y hl)Ty~ )V (8 lmg, 0. 5 

3 ^ y ^;v) *Mz.xmuxm&ffiWLtz 0 doomi) xmu 

431 



WO 02/059077 



PCT/JP02/00532 



HflfctfTU ( 1 0 Om 1 X 2) Tfttffi Ufc 0 1 lfefe*SMb"f 

h y &?n:8^ u #7k«K^^^^Ax^^^ji@ 

£Lfc 0 »«*tr|»3i^A^^^6)HINI**Ts *Wb-6-* (2 3 4m 
g, 81 %) 
5 mp 189-190T) 

IRvmax^cm' 1 : 1642, 1626, 1601, 1512. 

Anal. Calcd for C^H^O, • 0. 11^0: C, 63.41; H, 4.25; N, 2.55 
Found: C, 63.22; H, 4.24; N, 2.77. 

'H-NMR (CDC1 3 ) 5 : 2.29 (3H, s), 2.77 (1H, dd, J = 14.0, 11.0 Hz), 3.00 (1H, 
10 dd, J = 14.0, 4.0 Hz), 4.62-4.82 (1H, m), 5.07 (1H, d, J = 3. 6 Hz), 5.87 
(1H, tt, J = 53.0, 3.0 Hz), 5.95 (1H, d, J = 8.8 Hz), 6.80-7.20 (7H, m), 
7.38-7.60 (4H, m), 7.80 (1H, d, J = 8.0 Hz), 8.08 (1H, d, J = 7. 6 Hz).. 

mmm 231 

N- ((IRS, 2SR) -2- (4-7;>tP7i=;V) -2-t ((5- 
15 7 fvW 3 - (1, 1, 2, 2-x h77;vtnx 7 T^/v) ^ 

;V) -6, KP-5H-^y/ [a] %/# n^-ffv- 1 5 K 

(IRS, 2SR) -2 -T 57-1- (2-7^tn7i=/l/) -3- (5-^^W 
3- (1, 1, 2, 2-7h77/VtPxfd E -i/) 7i^) -l-T'o/V-Zk (2 
OOmg, 0. 5 3 5 ])^V) ©Tir MJ/l' (2 Om 1) 6 , 7-S?fc 

20 Kc-5H-^yy [a] ^n^/fy-l-^yt (lOOmg, 0. 5 35 
V ^/P) *5«ktf 1 -a^U- 3 - ( 3 -S?* 9vWT 5 7 -fn \£>V) TJ/WtfvM' ? K-f 
it (15 3mg, 0. 8 0 5 !) *;V) 1 - t Fa =5^7- 1 H-^y7 b J) 7 

y*-/U (81mg, 0. 535 U*^) fctofcTSfi-TflS^fcttLfc. 
(1 0 Om 1 ) t?*f?U BS^/l^ (1 0 Om 1 X 2) T'ttffl Wc„ 1 

T, &jBfb£4b ( 2 2 8 m g , 7 8%) £#fc 0 
mp 175-176°C 

IRvmax Br cm 1 : 1636, 1510, 1449. 
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r H-NMR (CDClj) 5 : 1.90-2.10 (2H, rn), 2.10-2.28 (2H, m), 2.31 (3H, s), 2.60-2.82 
(3H, m), 3.87 (1H, brs), 4.56-4.72 (1H, m), 5.01 (1H, d, J = 3. 8 Hz), 5.76 
(1H, d, J = 8.4 Hz), 5.87 (1H, tt, J = 53.0, 3.0 Hz), 5.90-6.00 (1H, m), 
6.22 (1H, d, J= 11.6 Hz), 6.82 (1H, s), 6.84-7.20 (7H, m), 7.36-7.50 (2H, 
5 m). 

MMW 2 3 2 

N- ((IRS, 2SR) -2- (4-7^n7i=/U) -2-fc Ko=¥i/-l- ((4- 
(1, 1, 2, 2-x b77;^cx b^i/) 7i=;V) ^fvU) 

10 1) 4-^PP-3-(l, 1, 2, 2-T h7 7^t0 7"B \£Art*t*s) h/V^^ 
(7. 6 3g, 2 8. 35.])**, 9 0%i|sffi) ©EWI (1 0 0ml) M 
jcN-^n^-^^^W $ K (5. 5 4g, 3 1. 1 $ !)*/u) *iJ;t>*2, 2' - 
T)/t^ (^y^PsMJAO (2 5 5mg, 1. 5 6?!)^) fciPx^ W 
JPJRiKfcLfc. ^JWfc**?-f f*/B^T5«U U ^o**W 

16 Lfc„ 3- (4-7/VtP7x^) -3-t^-y7°P^^xf;l/ (5. 3 5g, 
2 5. 5$y*/V) ©1, 2-vMh^S^*^ (5 0ml) fctttefcJWW- b 5 
r>A (6 0%i14, 1. 0 2 g, 2 5. 5 5 !) -Hk&TJP^ Sfl"C-3 0# 

m-m<D*Kft\Z.&l&UcZfu*#<DX, 2-i?t b.*i/*fiy (2 0 

m i ) mmzffiTu mm%&m?imwimwLiz 0 kiss*:* (2 0 om 1 ). 

20 . <D*\m€, ffik^As (2 0 om 1 x 2) -ettffi tfc 0 ttffl«£zMs,fcr«6*li3: 

^^^-^•y-V^feS^^-yrTs 2- ((4-^bp-S- (1, 1, 2, 2- 
x Yyy^naL 7x=;i') -3- (4-7/vtP7i^) -3- 

25 ^y^ntr^-^Ri^ (6. 7 1g, 5 6%)&#fc 0 
rap 73-74t 

IRvmax^cm" 1 : 1738, 1688, 1599. 

Anal. Calcd for C2 0 H 16 C1F S 0 4 : C, 53.29; H, 3.58 

Found: C, 53.38; H, 3.35. 
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'H-NMR (CDC10 S : 1.13 (3H, t, J = 7.0 Hz), 3.32 (2H, d, J = 7. 2 Hz), 4.11 
(2H, q, J = 7.0 Hz), 4.54 (1H, t, J = 7. 2 Hz), 5.97 (1H, tt, J = 53.2, 3.0 
Hz), 7.06-7.40 (5H, m), 7.92-8.08 (2H, m). 

2) tftfkStt (4. Og, 29. 3 5 <F>yx.^)V3-— TJls (1 0 Om 1) 
5 J^tokSSflS* M *-M 2 . 22g, 58. 6 5 >J ^/U) ^JPxT^T* 

3 0#1f#L7t o 5R(*t5*U 5^2- ((4-^nn-3- (1, 1, 2, 2- 
f h7 7/V#PX h=¥^) 7oi^W) ^-fTU) -3- (4-7^tn7i=;V) -3- 
^-dry^P f^-^^^/U (6. 6 0 g, 14. 6$ ])^/U) (O'J^JVsl.—'tjV 
(50ml) H«ax.tllt3 0#ft#Uc o «Tn -K*fi:atJ:i«i£«ffl6Sr 
10 toTLXt^yfU Ml-TK (2 00ml) SrJB^ mk^^ (3 00ml X 2) 

^5vW=4 : 1) TitMU (2RS, 3RS) -2- ((Hnn-3- (1, 1, 
. 2, 2-rh7 7;Vtn^b^v') 7*—^) ^/P) -3- (4-^^n^^-yV) 
15 -3-t KP^aftyixf/V (5. 8 5 g, 8 8%) fcfcfeiftJKfc i LT# 

IRvmax^ctn 1 : 1717, 1605, 1510, 1487. 
Anal. Calcd for C^Cl?^ : C, 53.05; H, 4.01 
Found: C, 53.17; H, 4.13. . 
20 'H-WMR (CDC1 3 )6: 0.95 (3H, t, J = 7.0 Hz), 2.84-3.04 (4H, m), 3.89 (2H, q, 
J = 7.0 Hz), 4.98-5.06 (1H, m), 5.96 (1H, tt, J = 53.0, 3.4 Hz), 6.92-7.10 
(4H, m), 7.30-7.44 (3H, m). 

3) (2RS, 3RS) -2- ((4-^BP-3- (1, 1, 2, 2-h5 7^*o 
^h=^^) 7x-^) tf-Ad -3- (4-7Mp7i^) - 3 -t Kp *ci/-?n 

25 K'j-ym^fr (5. 6 0g, 1 2. 3 7 5 <D/?y— JV (5 Om 1) & 

m-s 2%%im\vt ^ v (12. 3 m 1 , 24. e s y */u) &An;i 

tiatWdlWLfc. Ufc^ s (100 

mi x2) Lfc. W^SttK^ J; O^fn^&TkT-ifeft- U HtK«^ 
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T N (2 R S, 3RS) -2- ((4-^no-3- (1, 1, 2, 2-fP7;^Pif 
=3riX) tf-jV) -3- (4-7^tP7i^) -3-fc KP^^P 

ym (4. 1 2 g, 7 8%) &#7t„ 
mp 121-1221C 
5 IRvmax^cnf 1 : 1713, 1607, 1512, 1489. 

Anal. Calcd for C 18 H U C1F 6 0 4 : C, 50.90; H, 3.32 
Found: C, 50.92; H, 3.07. 

l H-NMR (CDClj) 6: 2.90-3.06 (3H, m), 5.07 (1H, s), 5.96 (IK, tt, J = 53.0, 
3.2 Hz), 6.94 (1H, dd, J = 8. 2, 2.0 Hz), 7.00-7.12 (3H, m), 7.24-7.40 (3H, 
10 m). 

. 4) (2RS, 3 RS) -2- ((4-^P P-3- (1, 1, 2, 2-fF7 7/^ 
p^hdrv-) y^^/U) *^)V) -3- (4-7;l'tP7i^l') -3-tFP^rv'7 
n\firiy^k (2. 0 g, 4. 7 15; y^A-) <Dt- b7t Fn77> (4 0ml) & 
i?7zn-/U*Xft});\'7i?b* (1. 12ml, 5. 1 8 $ V-^M thV^' 
15 flVT 5 y (0. 9 9ml, 7. *JP*. % 3l*IWJPf»«8KUfc. R 

jSttfcJMftfcs 7K (20 0ml) fetofcTBStet^yl' (200ml X 2) tiWL 

^f-V : B»^^= 1 : 1) T'iftKU (4RS, 5SR) -4- ((4-^nn- 
20 3- (1, 1, 2, 2-rl>77/^cih^) -7x.~)V) /^-;U) -5- (4-7 
^tP7*^) -1, 3-**cf-/})*?y-2-Jrl/ (1. 72g, 87%) Srfcg, 

IRvmax^cm -1 : 1759, 1514, 1489. 

Anal. Calcd for C 18 H 13 C1F 6 N0 3 : C, 51.26; H, 3.11; N, 3.32 
25 Found: C, 51.16; H, 3.13; N, 3.24. 

X H-NMR (CDC1,) 5 : 2.30 (2H, d, J = 6.8 Hz), 4.25 (1H, q, J = 6.8 Hz), 5.30 
(1H, brs), 6.80 (1H, d, J = 8.0 Hz), 5.98 (1H, tt, J = 53. 0, 3.0 Hz), 6.89 
(1H, dd, J = 8.0, 2.0 Hz), 6.99 (1H, s), 7.06-7.20 (2H, m), 7.30-7.42 (3H, 
m). 
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5) (4 R S, 5 SR) -4- ((4-^na-3- (1, 1, 2, 2-fF7 7/l't 
oi-h^i/) tJ-zls) -5- (4-7/VtP7i^) -1, 
W>-2-*y (1. 4 2g, 3. 3 7%})*M ©x^;-/l/(2 0ml)iS 
K 8 jftfokStflS"*- h y !> ^7KI&$ ( 2 . 1ml, 16. 9 § 4riPx.s 31$ 

5 FM&SSftLfCo * (100ml) T?**?U (i o 

Oml X 2) -CjtflffiLfc. ttffi^lSfB^^TK-Cgfe^L, ti*«WK^*V*AT? 
ttlMfelWE«*U SHMfe&fHft^A — -*1>-^fel¥*Sfi**T (IRS, 2 
SR) -2-757-3- (4-^up-3- (1, 1, 2, 2-7h77;l/tPiF^) 
!7;n^A") -1- (4-7;VtP7x=;l/) -l-^nyVA' (1. 1 7g, 8 8%) 

10 

mp 109-llOlC . 

IRvmax^cm -1 : 1605, 1508, 1489. 

Anal. Calcd for C 17 H 16 C1F S N0 2 : C, 51.59; H, 3.82; N, 3.54 
Found: C, 51.62; H, 3.78; N, 3.55. 
15 l H-NMR (CDC1 3 ) S : 2.39 (1H, dd, J = 14.0, 10.0 Hz), 2.81 (1H, dd, J = 14.0, 
3.4 Hz), 3.18-3.32 (1H, in), 4.63 (1H, d, J =5. 2 Hz), 5.98 (1H, tt, J = 53. 0, 
3.0 Hz), 7.00-7.20 (4H, m), 7.30-7.44 (3H, m). 

6) (IRS, 2SR) -2-757-3- (4-^pp-3- (1, 1, 2, 2-T h 
7 7/PtPi(>^7) 7*=-!U) -1- (4-7/l/*n7x=/l') - 1 -"fxiAj —JV 

20 (2 0 8mg, O. 5 3 $ V ^fr) (DT± h =■ b V tV ( 2 0 m 1 ) 4-7 J>V 

tPt7^y*;HyK(10 0mg, 0. 5 3 5 V ^fr) & £1* 1 -^T^- 
3- {S-ittf'A'TS S-fniTM %fis&*M 5 K ■ WttiSL (1 5 lmg, 0. 7 
95 *5<fctKl-fc Ka lH-^yy" bV TV-JV (8 lmg, 0. 5 

3-5 y*^) ^xtisfMLfc. mm** uoomi) x^nu 

25 B»*f"^ ( 1 0 0 m 1 x 2 ) X*mti Lfc. tt WMfc 1 flUEBBK 1 

3»fi«l«:»»3i^l^*D-^5>»»ia**T, »H"t&$ (2 7 3m 
g , 9 1 %) £r#fc. 
mp 206-207t: 
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IRvmax rar cnf l : 1642, 1626, 1601, 1512. 

'H-NMR (CDClj) 8 : 2.84 (1H, dd, J = 14.2, 10.6 Hz), 3.02 (1H, dd, J = 14.2, 
4. 2 Hz), 4.68-4.84 (1H, m), 5.07 (1H, d, J = 4.0 Hz), 5.95 (1H, tt, J = 53.0, 
3.0 Hz), 5.99 (1H, d, J = 9. 0 Hz), 6.92-7.30 (6H, m), 7.30-7.60 (5H, m), 
5 7.73 (1H, d, J = 8.2 Hz), 8.08 (1H, d, J = 8. 2 Hz). 

mmm2 3 3 

N- ((IRS, 2SR) -1- ((4-*PP-3- (1, 1, 2, 2-fF7 7/^P 
^h=¥i/) 7i=;i') ^f/v) xsf-A') -2- (4-7;^n7 oc^/w) -2-t Rcr 

10 (IRS, 2 SR) -2-T$y-3- (4-^pd-3- (1, 1, 2, 2-rh"77 
/Vtox hdfi/-) 7i=^) -1- (2-7/^P7x-/l') -l-^n^y—zW (2 
lOmg, 0. 535!!^) ©7th=M)/l/ (20m.l) »6, 7-S?fc 
Kn-5H-^>:/ [a] ^o^fy-l-^MVi (lOOmg, 0. 535 
V^r/u) :fcJ;tJ*l-^/W3- (S-^^T^/yntVi^) tf/l/Tj?^ § K-*ft 
15 HI(15 3mg, 0. 80^^) ^ilFl-t Fp^-1H-^/M)7 
(8 lag, 0. 5 3 &All ttiWM Lfc. 

(10 0ml) T?*fiU BHfct^ (1 0 Oml X 2) tiWLfc. tttO^ 1 

20 X, ( 2 1 3 m g , 7 1%) 

mp 174-175t 

IRvmax^W: 1640, 1508, 1489. 

l H-NMR (CDCI3) 6 : 1.90-2.10 (2H, m), 2.12-2.26 (2H, m), 2.60-2.72 (2H, m), 
2.78 (1H, dd, J = 14. 6, 10. 4 Hz), 2.96 (1H, dd, J =14.6, 4.4 Hz), 3.40 (1H, 
25 brs), 4.58-4.72 (1H, m), 5.01 (1H, d, J = 4.0 Hz), 5.80 (1H, d, J = 8. 8 Hz), 
5.82-5.98 (1H, m), 5.95 (1H, tt, J = 53.0, 3.0 Hz), 6.16 (1H, d, J = 11.6 
Hz), 6.92-7.20 (7H, m), 7.32-7.50 (3H, m). 

mmm 234 

N- ((IRS, 2SR) -2- (4-7^tB7*s^) -2-tKo^-l- ((4- 
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*f7l^-3-((l, 1, 2, 2-Th77;Vtnxf^) 7x=^) ^/U) 

-6, 7-v>fc KP-5H-^yy [a] ^n^fy-l-*^t5 K 

1) 7k^by^!7AT^$ = !7A (1. 02g, 26. 8 5!)^) ©f h7t 
Kn77> (100ml) 4-^^-3- ((1, 1, 2, 2-Th7 7/^ 

5 pxf^) ^i/) SfcMR^TVl' (5. 0 g, 17. 8 5 V*A') ®T F 7 fc K 
o77y(20ml) IWRtrJK^TJPitfc. R*5»*r*«-e 3 o l 
TK^kT-hP «7A«SR (2 0ml) feto*., h&ffiV^rSifiLfc. 

Tk^P^^^v (5 om l x 2) -eiWU. ttUtft^mAttTK-e 
»U ^tK«^^^^a-c^^JE@*U (4-^f;w3- (U, l, 

10 2, 2-7h77;^Pxf;|/) ^v") 71=^) *ZJ— A> (4. 4 5g, 1 

oo%) ^*s6»i^*iur#fc. 

'H-NMR (CDC1 3 ) 8 : 2.27 (3H, s), 4.67 (2H, s), 5.94 (1H, tt, J = 53.0, 2.6 
Hz), 7.14-7.28 (3H, «). 
IRvmax^cnf 1 : 1584, 1508, 1456, 1418. 
15 Anal. Calcd for C 10 H 10 F 4 0 2 : C, 50.43; H, 4.23 
Found: C, 50.44; H, 4.18. " 

2) (4-^f;w3- (d, 1, 2, i-^\yy.)virn^)V) 

=->V) *9J~- )V (4. 2 6g, 17. 9$!)^) ©Sixf;l/ (6 0ml) ^ 
ffiZL/fyxsl'ft-Jl'fu}) K (2. 2 5g, 19. 7 5 U*^) jSXTthV^ 
20 /WT^ (3. Oml, 2 1. 5 5 V Sr OlC-ej!jPx.x 3 0$H*#Ufc. ^ 

.tt&fciiU U ^/i^&IMKLfc. 3- (4-7;^a7ix;^ - 

3-^y7PftVtxf;M3. 7 6g, 17. 9$!)^) ©1, 2-v^h 
*i/x^y(4 0ml) W^TK^bT-h!) !7A (60%?W4, 0. 7 2g, 17. 

95 ^Tk^r^px, o^mwLtc a su&mwpte&te'kj&Lit* 

25 f*#©l, h*^*^ (2 0ml) «8fc«r«TU M"C*Wd»#t 

fc 0 (200ml) ©(fluffs ■Wfc*?-/!' (2 0 Om 1 X 2) X'tttH 

^t^kffi£iS£*-C> 3- (4-7/l'tn7ix;l/) -2- ((4-*<?/U-3- 
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((1, 1, 2, 2-ff7 7n'tBif;V) ttis) 7*.— A*) -a-** 

yyah'^-ym^f-/^ (4. 9lg,' 64%) &#7t„ 

L H-NMR (CDCI3) 8 : 1.13 (3H, t, J = 7. 0 Hz), 2.21 (3H, s), 3.30 (2H, d, J = 
7.4 Hz), 4.10 (2H, q, J = 7.0 Hz), 4.54 (1H, t, J = 7. 4 Hz), 5.92 (1H, tt, 
5 J = 53.0, 2.8 Hz), 7.00-7.20 (5H, m), 7.94-8.04 (2H, m). 
IRvmax^cm" 1 : 1736, 1688, 1599, 1508, 1447, 1412. 
mp 52-531C 

Anal. Calcd for C 2l H l9 Fs0 4 : C, 58.61; H, 4.45 
Pound: C, 58.61; H, 4.55. 
10 3) Jfrffc3E#&(3. 04g, 22. 3 ? !) * ©^xf ;l/x-f;V (70ml) 
#«fc**ft:# hV$J> (1. 69g, 44. 651) ^) fcflutTSHr?. 
30^mWVtz a TO^£3*U (4-7^to7x^) -2- ((4- 

*?-;v-3-((l, 1, 2, 2-T Yyyjv^ru^jv) $-*ri/) y^=-/v) 
-3-^y^Pt"tyixf^ (4. 8g, 11. 2$.!)*/!') ©^if/ux^-f 

15 (5 omi) mfczMxmMLX* 3 o tfc 0 tk^t^ eos^c i m^m 

ZMz.Xfx.y3-U Mt-TK (1 0 0ml) SrJnx, mm^"?^ (2O0ml X 2) 

31^=4 : 1) -e*t§SU (2 R S, 3RS) -3- (4-7;^P7i^) -3- 
20 t Kndfv'-2- ((4-^^-71^3- ((1, 1, 2, 2-r F7 7/^Pxf;l/) ^ 
iX) 7ai^;V) *^A<) /Pt'tySif/l' (4. 6 9g, 9 7%) fc&S&ili]:^ 
t LT#fc„ 

'H-NMR (CDC1 3 )5: 0.94 (3H, t, J = 7.4 Hz), 2.21 (3H, s), 2.80-3.10 (3H, m), 
3.89 (2H, q, J = 7. 4 Hz), 4.96-5.02 (1H, m), 5.92 (1H, tt, J = 52.2, 2.6 
25 Hz), 6.86-7.12 (5H, m), 7.30-7.42 (2H, m). 
IRvmax^cm' 1 : 1717, 1605, 1580, 1510, 1447. 
Anal. Calcd for C^F^ C, 58.33; H, 4.90 
Found: C, 58.29; H, 4.88. 

4) (2RS, 3RS) -3- (4-7/VtP7x^V) -3-t Fp^^-2- ((4 
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3- ((1, 1, 2, 2-rf77;^nif;v) ttis) 7*=^) ^ 
/V) If^yflfcEfvU (4. 5g, 10. 4 0^) O^^;^;K20ml) 
2^Mim\\^- Y V ^AtKM (10. 4ml, 20. 85 i)^^) fcfllJ 

zxmmx-mmw^tc. Eitm^imMmrnxm^t Ltc&s mk^f-^ (20 

(2RS, 3RS) -3- (4-7/Vto7x^;V) -3-t 
((4-^^^3- ((1, 1, 2, 2-fF7 7/^Pif;V) ^v-) 7 ^=-)V) 
t<?ju) /ot^ (3. 5 6g, 8 5%) Srfcfc. 
10 'H-NMR (CDC1 3 ) 6 : 2.21 (3H, s), 2.80-3.02 (3H, m), 5.04 (1H, d, J = 3. 8 Hz), 
5.90 (1H, tt, J = 53.0, 2.6 Hz), 6.84-7.12 (5H, m), 7.30-7.40 (2H, m). 
IRvmax^cm" 1 : 1713, 1607, 1510, 1449, 1422. . 
mp 102-103°C 

Anal. Calcd for C l9 H l7 F 5 0 4 : C, 56.44; H, 4.24 
15 Found: C, 56.56; H, 4.20. 

5) (2 R S, 3RS) -3- (4-7^tn7i=;V) -3-k ((4 
-^f^-S- ((1, 1, 2, 2-7F77^tPxf;H shfrvO ^ 
. )V) t"^-^ ( 3 . 3g, 8. 16 5!)^) ©7h7tFn77V (6 0m 
1) Wttfc* $>7*=^**UA'TS>K (1. 9 3ml, 8. 9 8 5 V £ 
20 h JJ zr.?-jUT %y ( 1 . 71ml, 12. 2 $ JJ */U) ^TJPX, 2BtW»IL 
fc„ KJCi!K$:;SW&1£» 7k (2 0 0ml) SrJUjiTliSfct'fyi' (1 0 Om 1 X 2) T* 

- mm^M x*fitML, ffik=7A~^*i->frbimmzitx, urs, 5 

25 SR) -5- (4-7;^0 7x=;l/) -4- ((4-^5vU-3- ((1, 1, 2, 2-7 1 
|>7 7;l/tPxf;l/) ^V) 7x^;P) p<5vV) -1, 3"W)/yyy-2- 
i-y (2. 9 7 g, 9 1%) £#fc 0 . 

l H-NMR (CDC1 3 ) S : 2.23 (3H, s), 2.12-2.30 (2H, m), 4.18-4.30 (1H, m), 5.21 
(1H, s), 5.78 (1H, d, J = 8.0 Hz), 5.93 (1H, tt, J = 53.0, 2.6 Hz), 6.80-6.90 
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(2H, m), 7.04-7.20 (3H, m), 7.30-7.42 (2H, m). 
IRvmax^cm" 1 : 1759, 1609, 1580, 1514, 1422. 
mp 112-113°C 

Anal. Calcd for C 19 H w F 6 N0 3 : C, 56.86; H, 4.02; N, 3.49 
5 Found: c, 56.87; H, 3.91; N, 3.59. 

6) (4RS, 5SR)-5-(4-7;l'tP7x^;U)-4-((4-^f;V-3-((l, 

1, 2, 2-x Yyy/v^ru=^=J-;v) Or*^) 7 tfjV) -l, 3-^-^ 

(2. 7g, 6. 7 3 5 D (D*-$ J —)V (10ml) 

\Z.8Mj£foWHk~rhV t&Mtm (4. 2ml, 33. 65y*^)^PX., 4H# 

io MtmrnmLtc ^m^mm^ tr doomn r«#f?u &m*^ a o 

Oml X2) Tttfctl Lfc 0 ttftl£&i&fP&&7kT'?fe#U ^kM^^^AT* 
^^jE@*U, ^@^^^^-^drl7-^>6>fi:^$-fr-C (IRS, 2 
SR) -2-75/-1- (4-7/I/tn7x=^) -3- (4-^^-3- ((1, 1, 

2, 2-fF7 7;V^nxf;k) - 1 -7°a — ^ (2. 2 5 
15 g, 8 9%) &#fc 0 

frNMR (CDC1 3 ) o : 2.24 (3H, s), 2.33 (1H, dd, J = 14.0, 10.6 Hz), 2.77 (1H, 
dd, J = 14.0, 3.2 Hz), 3.20-3.32 (HI, m), 4.65 (1H, d, J = 4. 8 Hz), 5.93 
(1H, tt, J = 53.0, 3.0 Hz), 6.92-7.18 (5H, m), 7.30-7.42 (2H, m). 
IRvmax^cm -1 : 1605, 1582, 1508. 
20 rap 112-113^ 

Anal. Calcd for C 18 H l8 F 6 N0 2 : C, 57.60; H, 4.83; N, 3.73 
Found: C, 57.59; H, 4.75; N, 3.73. 

7) (IRS, 2 SR) -2-T5;y-l- (4-7;^D7x^;l/) -3- (4-^^ 
;l^-3- ((1, 1, 2, 2-7h7 7;^n^f/W t^^7) 7s-;v) -1-7p/^ 

25 J—JV (3 0 Omg, 0.8 0 $ V ^/U-) <DT± h~ hV ( 2 Om 1 ) fflfcfr 6 , 
7-^t [a] ^0^7y-l-*/HS^H (1 5 Omg, 0. 

8 0 5 D *A4 *5 XTfi 1 ( 3 -v^ 9vl^T ^ 7 7"p tT/V) *A*$*M S 

F-Iil (2 3 0mg, 1. 20$ *3j:tfl-fc KP^-lH-^y/ 

>J)7/-^ (12 3mg, 0. 8 0 3: U ^/V-) ^Px.T^i&T«^#Lfc 0 R 
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(10 0ml) T?*RU Bm^* ( 1 0 Om 1 X 2) T^tti Lfc 0 $ 

HA $ *T, *JHt£fc ( 3 6 3 m g , 8 3%) &#fc. 
5 ^-NMR (CDClj) 6 : 1. 90-2. 08 (2H, m), 2. 12-2. 30 (2H, m), 2. 24 (3H, s), 2. 60-2. 80 
(3H, m), 2.95 (1H, dd, J = 15.0, 4.0 Hz), 4.60-4.76 (1H, m), 5.00 (1H, d, 
J = 3.6 Hz), 5.60-6.24 (4H, m), 6.94-7.20 (8H, m), 7.38-7.48 (2H, m). 
IRvmax^cm -1 : 1640, 1607, 1508, 1447, 1424. 

mp les-^"*: 

10 Anal. Calcd for (yyyWi ■ 0. IHjjO: C, 65.83; H, 5.19; N, 2.56 
Found: C, 65.60; H, 4.89; N, 2.82.. 
t&SM 2 3 5 

N- { (IRS, 2SR) -2- Mt* 7 ^=/V) -2-fc Kp^V-1- [3- 

(1, 1, 2, 2-T h^VJ^n^h^y) <<yPfrl x-f-M "6, 7-v*t K 
15 n-5H-<y/ [a] [7] 7^H^l-#^**t§ K 

1) 3- (3-7/>tn7x=^) -3-^y-2- [3- (1, 1, 2, 2-7l>7 

3- (1, 1, 2, 2-t 1 h^/I^P:* hdF->) h/^^ (8. 9 1g, 4 2. 
8 5 V ©BH&=?VV (10 0ml) itl:N-7a^x^ W 5 K ( 8 . 

20 3 5 g, 4 6. 9 5 V*rM 2 ' -T*S\?X (-f ~ MJ )V) (3 

3 5mg, 2. 045 y^) fcjqjfc.* 5 BSWJPJIMI* Ufc„ ^ 
^^T?iie*«:^jlU 6*Sr««BbT3- (1, 1, 2, 2-r h 77/t/*Dx h 
**s) -o-7a^b;ny%illfc 0 3- (3-7/^0 71^) -3-^y7° 
py-?y^^/W(8. 5 7g, 4 0. 8 5!)*^) Ol, 2-^ (8 

25 0ml) J&*fc**flrt-M !7i» (6 0%fttt, 1. 6 3g, 4 0. 8$!J^A) 
fcSWfrTflP*.* aaT?3 0^1t^tfc. ^JRfc'N^fcfcPf&UXia- (1, 1, 
2, 2-T l^vO -a-^n^E-h/^^Ol, 2-i>/. Y^i/^y 

■ (10ml) «EJKS:»T U ^$&MT*$H£« Ufc, £OT£tK (100m 
1 ) OtHd££\ BHfc**VW (1 O Om 1 X 2) TfttfflLfc. ttiW«e**43 .fctfffi 
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*^7A^P-7^77^- (^fyittxf^lO : 1-6 : 1) T? 
»»U »«xf/l^s*tya»6fi»i$*tlttft (8. 8 6g, 5 2%) Sr 

5 l H-NMR(CDCl 3 ) 5 :l. 12 (3H, t, J = 7. 2 Hz), 3. 33 (2H, d, J = 7. 5 Hz), 4. 02-4. 18 
(2H, m), 4.54 (1H, t, J = 7. 2 Hz), 5.89 (1H, tt, J = 53. 1, 2. 7 Hz), 7.02-7.10 
(2H, m), 7.14 (1H, d, J = 7.8 Hz), 7.26-7.32 (2H, m), 7.38-7.48 (1H, m), 
7.60-7.68 (1H, m), 7.72 (1H, d, J = 7.8 Hz). 
IRv mai* Bt cm 1 :n38, 1694, 1613, 1590, 1487, 1445. 
10 rap 52-53°C 

Anal. Calcd for C 20 H 17 0 4 F 5 : C, 57.70; H, 4.12 
Found : C, 57.72; H, 4. 13. 
2) (2RS, 3RS) -3- (3-7;l/tB7x=;V) -3-fc }*xi*tl*-2- [3- 
(1, 1, 2, 2-r b^/Uini h=3rv-) <<Z/i?A''] -fvi/<l/^x.^-)V 
15 tftlfft (5. 6 O g, 4 1. H p-t/P) Wx.f-fcX-'-T-jV (14 0ml) 

®mzfcmfcfc$%i- h y v& o. ng, 82. 2 ^ d^m &M*.xmM-e 

-2- [3- (1, 1, 2, ^<y*JjU] yn/^y^xf 

(8. 5 6g, 2 0. 6 5 !)*^) ©^xf/^-f/V (5 0ml) lr0 o C 

20 fcTApfcr 3 o#ffiWLtc 0 &i^fcimfeiMm*Mx.x&j&zjtit) > mzfo ( 1 

0 0ml) m^Z., itxf/u (200mlX2) TfttfflLfc. ttffitt«r7M3.fctf 

U*^*7^n?h07-f- (^Fifl/ : SHfc;c9vl'=4 : 1) T*fit{KU 
B tt* ( 7 . 0 4 g , 8 2%) Sr^tft^ i LT#fc„ 
25 1 H-NMR((3)C1 3 ) 5 :0.95 (3H, t, J = 7.0 Hz), 2.86-3.06 (3H, m), 3.10 (1H, d, 
J = 3.0 Hz), 3.92 (2H, q, J = 7.0 Hz), 5.06 (1H, s), 5.88 (1H, tt, J = 53. 0, 
3. 0 Hz) , 6. 90-7. 08 (4H, m) , 7. 10-7. 40 (4H, ra) . 
IRv max KBr cm- 1 :l724, 1715, 1614, 1591, 1489, 1451. 
Anal. Calcd for C 20 H l9 0 4 F 5 : C, 57.42; H, 4.58 
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Found : C, 57.36; H, 4.55. 

3) (2RS, 3RS) -3- (3-7/^071^) -3-tKP^>-2- [3- 

(l, l, 2, 2-T Yyyjv^u^Y^y) ^y^] ^o/<y| 

(2RS, 3RS) -3 - (3-7/l/tP7x=;l/) -3-t Kn^>2-[3- (1, 
5 1, 2, 2-T YyyMu^Y**/) *<yi?jv] yn/^y^^jv (6. 92 gl 
16. 5 5!)^) O^/-;M5 0m])», 2^7K^b-fby !7AtK 

m^d6. 5mi, 33. o$y 2 mwinw htc a &!&m 
& i mfemtxm&t mk^* ( 2 0 om 1 x 2) -cftim ufc. ttm^ 

10 aHIMfc^Bffll^/^^^i^^blWS***^^ BW* (4. 2 8g, 6 6%) 

£#fc 0 : 

>H-NMR(CDC1 3 ) 6 : 2. 80-3. 16 (3H, m), 5.14 (1H, d, J =.3.6 Hz), 5.90 (1H, tt, 
J = 53.0, 3.0 Hz), 6.90-7.40 (8H, m). 
IRv max"*™ 1 : 1713, 1615, 1591, 1489, 1451. 
15 mp 116-117°C 

Anal. Calcd for C 18 H 1S 0 4 F 5 : C, 55.39; H, 3.87 
Found : C, 55.42; H, 3.86. 

4) (4 R S , 5SR) -5- (3-7/l'tD7x=/I') -4- [3- (1, 1, 2, 
2-=rh7y^o^h^y) ^vM-l, 3-w/P^^-2-ty 

20 (2RS, 3RS) -3- (3-y/^uy -3-fc [3- (1, 

l, 2, 2-x Vyy/^u^Y^y) ^v^kl 7"n^yi (4. I5g, 10. 
6 5; D^fr) (Dv- YyM Ynyyy (8 0m 1 ) SSSflcfc % ^7i^*^*!);w7 
$?K (2. 52ml, 11. 75U */V) t h !> ^f-J^T $ > ( 2 . 2 3ml, 1 
6. 0 $ y^e/w) &bll;^ 3l$raflnlftS8tUfc. R*S*t**k^tfes * (200ml) 

25 ZMx.Xmm^^ ( 1 0 0 m 1 X 2 ) T'ttW Lfc. £ 1 &J&£Ifex ^Sfe* 
6 g, 8 4%) &#7t 0 

MHMRCCDCl,) S : 2. 20-2. 40 (2H, m), 4.20-4.30 (III, m), 5.17 (1H, s), 5.80 (1H, 
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d, J = 7.8 Hz), 5.90 (1H, tt, J = 53.1, 2.7 Hz), 6.89 (1H, s), 6.96 (1H, 
d, J = 8.1 Hz), 7.04-7.20 (4H, m), 7.24-7.36 (1H, m), 7.36-7.46 (1H, m). 
IRv wPoaP'-nW, 1615, 1593, 1489, 1453. 
mp 110-111*0 

5 Anal. Calcd for C 18 H M N0 3 F 5 : C, 55.82; H, 3.64; N, 3.62 

Found : C, 55.81; H, 3.62; N, 3.58. 

5) (IRS, 2SR)-2-75;-l-(3-7;^P7*^)-3-[3-{l, 

1, 2, 2-7f7 7/Utnxb^) -fxi/*V- 1 

(4RS, 5SR) -5- (3-7/1^0 7*=^) -4- [3- (1, 1, 2, 2- 
10 fF77/^nxh^)xy^]-i ) 3-**-t^VS?y-2-*y (3. 30 

g , 8. 52^y*/w) n^tj-iv (i2mi) mmz8&'fe*.mfci-hy p& 

TkMWi (5. 3ml, 4 25 3^) 5 RtfflM&M bfc 0 fcfcWi%^B 

7k (10 0ml) TMfrJRU mfc^fr (1 0 0ml X 2) tiWU. 

15 ^77o f/V^-TVl— ^t" ^ feS *S* $*Tl^(2. 6 0 g , 8 4%) 

l H-NMR(CDCl 3 ) 8 :1.85 (2H, brs), 2.38 (1H, dd, J = 13. 8, 10.6 Hz), 2.77 (1H, 
dd, J = 13.8, 3.4 Hz), 3.24-3.36 (1H, m), 4.69 (III, d, J = 4. 8 Hz), 5.89 
(1H, tt, J = 53.0, 3.0 Hz), 6.94-7.22 (5H, m), 7.22-7.40 (3H, m). 
20 IRv wu!*e* i '.\m, 1590, 1487, 1449, 1304, 1279. 
mp 51-52^0 

Anal. Calcd for C 17 H w N0 2 F B : C, 56.51; H, 4.46; N, 3.88 
Found : C, 56.42; H, 4.39; N, 3.72. 

6) N- I (IRS, 2SR) -2- (3-7/Wto7*^V) -2-t Kn^-1- 
25 [3- (1, 1, 2, 2-f h97A-tB*f^) -8, 7- 

i^t Fn-5H--<y/ [a] [7] TV^W-l-iJ^^% K 

(IRS, 2 SR) -2-7$;-l- (3-7;M"P7i^) -3 - [3- (1, 1, 

2, 2-7l>7 7;i'tnif :) fv') 7i=;i'] -fn/^v-X-ir—jv (4 4 8mg, 
1. 24 5 5*;!') <DT±Y~VVSV (20ml) «E»fc6, 7-5>t KB-5H- 
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*<yy [a] ^^n^7y-l-*;^y|l (2 3 4mg, 1. *5 
i U 1 -^^/W 3 - ( 3 fvl'T 5 / fcVU) # /l^vM 5 K • ( 3 5 

7mg, i. 8 6 5 ^it^i-t Ka^v^^y byry-/^^ (1 

90mg, 1. 24$y */U) %APXLTMT««» Lfc„ K«&tK (10 0 
5 ml) X'ffiR gfaknTvu ( 1 0 0 m 1 X 2 ) T'ttW U7t 0 1 Mfe&Wt, 

C/^A) &}$J£^feLfc 0 M#)?r»ni^-^=5ri7-^^feB:^^ii:T, gift 

(4 4 4mg, 6 7%) 
l H-NMR(CDCl 3 ) g : 1.94-2. 06 (2H, m), 2.16-2.24 (2H, m), 2.62-2.68 (2H, m), 2.79 
10 (1H, dd, J= 14.7, 10. 8 Hz), 2.96 (1H, dd, J = 14. 7, 4.2 Hz), 4. 60-4.74 (1H, 
m), 5.07 (1H, d, J = 3. 3 Hz), 5.81 (lH, d, J = 8. 1 Hz), 5.88 (1H, tt, J - 
53.1, 3.0 Hz), 5:90-6.00 (1H, ra), 6.23 (1H, d, J = 11. 7 Hz), 6.94-7.40 (11H, 
m). 

IRv max^cnf 1 :^, 1615, 1590, 1514, 1489, 1451. 
15 rap 150-155°C 

Anal. Calcd for C 29 H 26 N0 3 F 6 : C, 65.53; H, 4.93; N, 2.64 
Found : C, 65.25; H, 4.95; N, 2.66. 

mmm 2 3 6 

N- { (IRS, 2SR) -2- [4- {^isVlVjr^i/) 7 -2-fc h*P^ 
20 -1- [3- (1, 1, 2, 2-fh77;VtPxf;Jfv') -<V^)V\ ^JV) -6, 
7-i>t Fo-5H-^yy [a] [7] T V^Vl/- 1-1) frt^^^ K 
1) 4-<>'V ? ;^drV'T-fe Y7a^y ^ 

4-t Kd^v-Tir h7*/y (2 5 g, 1 8 4 $ V ^/U) <DT± hy (500 
m 1 ) ?$mzfem% !/ !7 A ( 5 0 . 7g, 3675U XXJ^^J/U^ u 5 

25 k (3 2 g, 1 8 7 $ y*/v) *MZ-xmM.x*m&mwLtc, mmmwkm&s * 

(5 00ml) -C«U B^^K5 0 0 m 1 X 2) T'ttttl Lfc„ *fcffi$&7j<s 

%mm^^-^*1-yfribmUi§,&TtX. 0WO6. 8 g , 8 9%) £#fc„ 
^-NMR (CDC1 3 ) 8 =2.56 (3H, s), 5.13 (2H, s), 7.01 (2H, d, J = 9.0 Hz), 7.30-7.44 
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(5H, m), 7.94 (2H, d, J = 9.0 Hz). 

IRv tnax KBr cnf l :1674 ) 1601, 1576, 1508, 1454, 1420. 

rap 87-88°C 

Anal. Calcd for C l5 H l4 0 2 C, 79.62; H, 6.24 
6 Found : C, 79.68; H, 6.23. 

2) 3- [4- (^y^vt^f^) y^/U] 

4 PtUstr* i/T± F7x;y (36 gl 1595U ©^v^tvw 

(2 00ml) m&\Z^* J (0 . 6ml) ZMz., »T7K^b^ b V & A 
(6 0%fm, 12. 7 g, 3 18 5 *APXL, MT'2S«#lt s 

10 Jfc«tc 6 SSI^SrJqfcKfS&it*, * ( 5 0 0 m 1 ) fcjtofcftHfc*^ (500 
ml X2) TlfttBLfc »tt«7k, IMWttfc*C1?)lfifc*^ U <i&*l (**SfcI^r 

IfcxfvU') T?*MBlU fWfe^/W^^^feffiteiiS^TBW* (4 9. 3 g, 
1 0 0%) 3r#fc. 

15 l H-NMR(CDCl 3 ) 8 : 1.26 (3H, t, J = 7.2 Hz), 3.94 (2H, s), 4.21 (2H, q, J = 7. 2 
Hz), 5.14 (2H, s), 6.98-7.06 (2H, m), 7. 30-7. 48. (5H, ra) , . 7. 88-7. 96 (2H, m). 
IRv max KBr cm- 1 :l740, 1678, 1601, 1576, 1510. 
mp 53-54^ 

Anal. Calcd for C l8 H 18 0 4 C, 72.47; H, 6. 08 
20 Found : C, 72.56; H, 6. 10. 

3) 3- [4- K^/V^vO 7x=yV] -3-^-^f y-2- [3- (1, 1, 2, 

3- (1, 1, 2, 2-x h77/Vta Jt Fdrv-) F^xy (2 7. 8g, 133 
5U^/V) ©SUfct^Vl/ (2 5 0ml) »«ICN-7'p^^ U* (26. 

25 lg, 1 4 7 $ y^) *3«fctf2, 2' -T^lf^ (>T M)^) (44 

Omg, 2. 6 7-;!)^) SriPx> 5B#IHiHia^Lfc 0 ^=3r 
f->-e^Sr6i§U £«&»»UC3-(1, 1, 2, 2-f h77^ni V* 
is) -b-7'd j e h/V^^SrS3|!!Ufc„ 3- [4- (-^y^/u^S/) 7*-^] -3- 
^-dry^P/N 0 ^^^/V (3 7. 8g, 12 7$!)^) ©1, 2-^ R>7i 
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W (2 5 0ml) fmiZfrmfc-rhVVJ* (6 0%»fe 5. 0 7 g, 1275 

?y (50mD m^tu fcmmi£nx*mmwvK.o r«sttk (50 

6 Om 1) ©4n-£t\ IHH*^ (5 0 Om 1 X 2) Tfttffi l/fc. ttl±l$t&**iJ: 

5/y*^*5A^BVh/57-f- (^^rf-V : gji^c?vW=4 : 1-1 : 1) 
TUHKU BBR^^^^^&ffltft^^Bte* (4 3. 4g, 6 8%) 

10 I H-NMR(CDC1 3 ) 5 :l. 12 (3H, t, J = 7.0 Hz), 3.20-3.42 (2H, ra), 4.09 (2H, q, 
J = 7. 0 Hz) , 4. 56 (1H, t, J = 7. 4 Hz), 5. 12 (2H, s),' 5. 88 (1H, tt, J - 53. 0, 
3.0 Hz), 6.92-7.50 (11H, m), 7.88-8.00 (2H, m). 
IRv max KBr cm- 1 :l732, 1680, 1601, 1576, 1510, 1454, 1422. 
mp 71-72T: 

15 Anal. Calcd for C^O^ C, 64.28; H, 4.80 
Found : C, 64.47; H, 4.78. 
4) (2RS, 3RS) -3- [4- Hy^t^rv') 7 -3-kKndf 
i/-2- [3- (l, l, 2, Yyyjvirn^\^y) 

20 &fk£tt (18. 9g, 13 9 5!) *M (D^^)V^—y-)V (5 0 0ml) $ 
WZ&WCfcVWrW 9* (1 0. 5g, 2 7 8 5!)^) ^DX.Xlfit3 0 
• &mWl>ii 0 U 3«K3- [4- H^/M-*^) -3- 

>dry-2- [3- (1, 1, 2, 2-fb77^Pih='rv') '<^] 
fif;M3 5. Og, 6 9. 4 5 V ^JU) (n^ifyl/x- x/> ( 2 0 0 m 1 ) ^ 

fcTK (5 0 0ml) B»^^ (5 0 0 m 1 X 2) T^ffi L7t„ 

e4bSr^y*y^*9A^PTh^97-f— (^■9-^:|fflft^/»'=4 : 1) "C 
MftU ttK^^A — *W^*»6SIS*S*"f BflMb (3 0. 3g, 8 6%) & 
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l H-NMR(CDCl s ) 5 :0.91 (3H, t, J = 7.0 Hz), 2.77 (1H, d, J = 2.8 Hz), 2.90-3.08 
(3H, nO, 3.87 (2H, q, J = 7.0 Hz), 4.92-5.00 (1H, m), 5.06 (2H, s), 5.88 
(1H, tt, J = 53.0, 3.0 Hz), 6.92-7.08 (5H, m), 7.20-7.50 (8H, m). 
5 IRv max KBr cnf l :l725, 1611, 1586, 1512, 1487, 1454. 
mp 67-68'C 

Anal. Calcd for gU)JP 4 C, 64.03; H, 5.17 
Found : C, 64.02; H, 5.15. 

5) (2RS, 3RS) -3- [4- (^i^O^S/) -3-t Kn* 
10 iy~2- [3- (1, 1, 2, 2-rh77/^Pif^) -<J/$?^] -fUJ^stiL 

(2RS, 3RS) -3- [4- 7 -3-t Ko^V- 

2- [3- (1, 1, 2, 2-rb57;i'toxh^) -<^i>/P] /a/^iif 

(2 5. O g, 4 9. 4 5!) ^SU) <D*$ J— >V (200ml) 
7kmk1-Y y !7AtK^ (4 9. 0ml, 9 8. 05!)^) Srin^XMTi^ 

i6 mw Lfc„ i p&imctsmBE. t Lit®, mm^^ ( 5 0 0 m 1 x 2 > -c 

flWKU l^^f-^-^^^&II^^^T, (2 1g, 8 9%) &# 

fc. 

20 l H-NMR(CDCl 3 ) 5 : 2. 90-3. 08 (3H, m), 5.02 (1H, d, J = 3.9 Hz), 5.05 (2H, s), 
5.86 (1H, tt, J = 53.1, 3.0 Hz), 6.90-7.48 (13H, m). 
IRv ■M Br ciif l :i709, 1611, 1586, 1512, 1489, 1454. 
mp 76-77t: 

Anal. Calcd for C^Q^ C, 62.76; H, 4.63 
25 Found : C, 62.98; H, 4.57. 

6) (4RS, 5 SR) -5- [4- (^^st^-i/) 7x=/l'] -4- [3- (1, 
1, 2, 2-7- \7?)VirxiaL \>**y) 3-^-^rf-yj) 

V 

(2RS, 3RS) -3- [4- (^^vVl^^rvO 7t^] -3-t Kn^rV- 
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2- [3- (i, i, 2, 2-7-vyyfr**^Y**s) ^yv^l ~7v/*>m. (2 

1. 0 g, 4 3. 9 5: V^rM ©7f7t (3 00ml) $$f-. 
at;vl/*;*#p/|/TS?K (1 0. 4ml, 4 8. 3 5 U £ h V ^JVT 5 f 

(9. 2ml , 6 5. 9 $ ZMZ., 2 Lfc 0 KJSfltSrJfciftffc* 

5 * (4 0 Om 1 ) Mx-T^^^ (2 0 Om 1 X 2) T'ttUl Lfc. ttffl** 1 

BW#J (16. 4 g, 7 9%) 
10 'H-NMRtCDCla) 6 : 2. 22-2. 40 (2H, m), 4.16-4.30 (1H, m), 5.08 (2H, s), 5.25 (1H, 
s), 5.75 (1H, d, J = 8.0 Hz), 5.89 (1H, tt, J = 53.0, 3.0 Hz), 6.80-7.50 
(13H, m) . 

IRv mu^Gm^nSS, 1613, 1588, 1514, 1489, 1454. 
mp 115-116^ 

15 Anal. Calcd for C 25 H 2l N0 4 F 4 : C, 63.16; H, 4.45; N, 2.95 

Found : C, 62.89; H, 4.48; N, 2.75. 
7) (IRS, 2SR) -2-75/-1- [4- (<<y&A'**ri') 7*.-^ - 

3- [3-(l, 1, 2, 2-7h77/l'tPxh^) 7i-;V] ^n/*^- 1 
—)\y 

20 (4RS, 5 SR) -5- [4- Hy'>t^) 7x=;k] -4- [3- (1 , 1, 

2, 2-7b77/VtPX^^)^/l']-l 1 1)^-2-^-^(2. 
5 0g, 5. 26?!)^) ©x^y-^ (30ml) Wt8»^th9 
!7^7k« (2ml, 16 5 !/*/l/) ^All^ 5 B*|ffl;Dn}|&*ft Lfc. EUitt^ii 
f N *(l00ml) tH!U mm^^ (1 0 Om 1 X 2) -CttUJLfc. ffllti 

25 ^Mn&itzkTifefr U mTUm-??*** A) LT I ( 2 . 

4 g , 10 0%) fcfcfc. 

l H-NMR(CDCl 3 ) 6 :l.69 (2H, brs), 2.40 (1H, dd, J= 13.8, 10.2 Hz), 2.90 (1H, 
dd, J = 13.8, 3.0 Hz), 3.22-3.30 (1H, m), 4.59 (1H, d, J = 5. 4 Hz), 5.08 
(2H, s), 5.89 (1H, tt, J = 53.1, 3.0 Hz), 6.96-7.10 (5H, m), 7.26-7.50 (8H, 
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m). 

IRv max llBr cnf 1 :1611 ) 1586, 1510, 1487, 1454. 
Anal. Calcd for CyH^NOa^: C, 64.14; H, 5.16; N, 3.12 
Found : C, 63.87; H, 5.20; N, 2.96. 
5 8) N- { (IRS, 2 SR) -2- [4- ('O'iS/Uttis) Tcn-A] -2-t F 
[3- (1, 1, 2, 2-T h77;Vtni ^<y^] ^T^} 

-6, 7-^kFD-5H-<y/ [a] [7] T^L'y-l-^l'^t? K 

(IRS, 2 SR) -2-TKJ-l- [4- Hy^=3f^) 7 ^=-M -3- [3 
-(1, 1, 2, 2-T h7 7^Px ^drv-) 7*-/^] TP^^-l-;*— A' (6 
10 17mg, 1. 37^^) ©7th-h!)7i^ (20ml) 7-v?t 
Kn-5H-^yy [a] ^n^fy-i-*/^* (2 5 8mg, 1. 3 7$ 

if (3 9 4mg, 2. 0 6 5 9 fciVl-tKa^y / 

(210mg, 1. 375!)^) ^JPxT^T^M# Lfc 0 KfS$% 
15 tK ( 1 0 0m 1 ) T»#|?U iiSlif/l' (1 0 Om 1 X 2) -efl&ffl Lfc. ttffl** 

£*T, |«*(4 74mg, 56%) &#fc 0 

1 H-NMR(CDC1 3 ) 5 "• 1. 94-2. 04 (2H, m), 2.12-2.24 (2H, m), 2. 62-2. 70- (2H, m), 2.78 
20 (1H, dd, J = 14. 7, 10. 5 Hz), 3.02 (1H, dd, J = 14.7, 4.2 Hz), 3.40 (1H, brs), 
4.64-4.76 (1H, ra), 4.97 (1H, d, J = 3.9 Hz), 5.07 (2H, s), 5.72 (1H, d, J 
= 9.9 Hz), 5.70-6.08 (2H, ra), 6.19 (1H, d, J = 11. 7 Hz), 6.92-7.18 (8H, m), 
7.26-7.48 (8H, m). 

IRv max KBr cn>- l :1644, 1613, 1586, 1510, 1454. 
25 mp 115-U6X: 

Anal. Calcd for C 36 H 39 N0 4 F 4 • 0. 1H 2 0: C, 69.58; H, .5.38; N, 2.25 

Found : C, 69.45; H, 5.40; N, 2.27. 

mi&m 237 

N-{ (IRS, 2 SR) - 2-(3-^on7x-^) -2-fc Ke^f-l- [3- (1, 
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1, 2, 2-rh77;^Pxh^i/) ^OvVt/l a^vH -6, 7-i?t Po-5H 
— [a] [7]7^Uy-l-*^tU* 

1) 3- (3-^ao7ct-yv) - 3 -jr^rV-fn^sWi^^ 
3-fvuT± h?*./ y (2 3. 9g, ©^x^l/ (l 

5 5 0ml) afttUUE^y-A' (0. 3ml) fcfcT**fttf- h !J * * (6 

0%?fctt, 12. 4g, 3 0 95!)*^) SrJPx.s MT?2H*|BJ«^Ufe. 
fc6SJfe!taKSrili*.E*6Srit* % 7k (5 0 0ml) fcinAgH&x-^yi' (5 0 0ml 

X2) -ettwtfc 0 ttw^trzk, m&^-vm&&»u %m m*m&ry* 

10 y:|»xf^=5 0 : 1-5 : 1) T'*t$!U BW* (2 4. 8g, 7 1%) £ 

L H-NMR(CDC1 3 ) 5 : 1.20-1. 40 (3H, m), 3.97 (2HX3/4, s). 4.16-4.32 (2H, m), 5.65 
(1HX1/4, s), 7.30-7.50 (1H, ra), 7.54-7.68 (1H, m), 7.76-7.84 (1H, m), 
7.90-7.96 (1H, m). 
15 IRv max EBr cm- 1 :1740, 1694, 1651, 1628, 1568, 1474. 
Anal. Calcd for C u H u 0j,Cl: C, 58.29; H, 4.89 
Found : C, 58.54; H, 4.84. 

2) 3- (3-^PD7i-;l') -3-t^y-2- [3- (1, 1, 2, 2-f 

20 3- (1, 1, 2 , 2-T h77/UtPi h^rvO h/V^(10. 2g, 49. 
0 5 V ***) (D&m^f-fr (80ml) iWllCN-^ o ** W-f 5 K ( 9 . 6 
g, 5 3. 9 33 £tf 2, 2' -T-/\?X W y^P= A) (16 

lmg, 0. 9 8§!1*A) *jp^ 5B*MiWRBW6Ufc 0 RlSiRfciHeflU ^ 
U-^TSBiftSriilU 5«E*Jffl|Lr 3- (1, l, 2, 2-rh77^pib=ir 

25. -o-^a-thA^^SrWiaLfco 3- (3-^pc7i^v) -3-^y^a/N 0 
y§xf;l/ (10. Og, 4 4. 15 9**0 ©1, (10 
0ml) mUC*.X4bThV ?A (6 0%jfttt, 1. 76g, 44. 15 3^) 
^«TJPx, MT?3 0#tS#Ufi:. R£«©*fc5tefc:fISLfc3- (1, 1, 

2, 2-rh77;^pxf^v/) - a -7*a* h;i,xy©l, 2-i>^< h^^^V 
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(5 0ml) »«*«TU RJS**M-Cil*#i!#Lfc. EJfctt** (3 0 0m 
1 ) <D<£\m%\ mk^tfV (3 0 Om 1 X 2) T'ttW tfc 0 ttW^S^itfgS 

*^*7^P-eh^7-{- (^IJ-^ : ftB6^A'=4 : 1-1 : 1) Tit 
5 «U i^Jfe (7. 5g, 3 9%) Sr^fc. 

l H~NMR(CDCl 3 ) 5 :l. 13 (3H, t, J = 7. 2 Hz), 3. 33 (2H, d, J = 7. 4 Hz), 4. 02-4. 20 
(2H, m), 4.54 (1H, t, J = 7. 2 Hz), 5.89 (1H, tt, J = 53.0, 3.0 Hz), 7.00-7. 20 
(2H, m), 7.20-7.46 (2H, m), 7.50-7.60 (1H, m), 7.78-7.84 (1H, m), 7.90-7.98 
(1H, m). 

10 IRv max KBr cm- 1 :l738, 1694, 1613, 1588, 1572. 

3) (2RS, 3RS) -3- (3-^PP7i=;V) -3-t [3- 
(1, 1, 2, 2-7- h77;Ptax h^rvO -O^/U] T'n/^^ggat^ 
%jb£l& (4. 6 6 g , 3 4 . 25y ^/l^) OP^-f-A^^—T/^ ( 1 0 0 m 1 ) 

fm^*.mik*vmi-iy v& (2. 5 9 g) 6 8. 4?y^) aitifit* 

15 3 0#»Lfc o U 5#fc3- (3-^PD7x^) -3-*-*y- 

2- [3- (1, 1, 2, 2-x f7 7^tnx ^^^w] yD/^Uxf 

(7. 4 0g, 17. 1?!!^) ©i^xf/Vx-r^ (3 0ml) 
\z.xMx-X 3 0 4MJWbfc. S^^i^^4S^^n^TSJ5S^Jt*s 5E^tR (i 

0 0 m 1 ) SrJO^x ftK^fvl' ( 1 0 Om 1 X 2) -X*mm Lfc„ ttffiW***5 «ttJ« 

])*^7A^D?h/77^ Bl«fct?7W=4 : 1) T?»jRU 

Sftto (6. 6g, 8 9%) &#7t, 

^-NMR^DClj) 6 :0.95 (3H, t, J = 7.2 Hz), 2.90-3.08 (3H, m), 3.10-3.16 (1H, 
m), 3.91 (2H, q, J = 7. 2 Hz), 5.02 (1H, s), 5.88 (1H, tt, J = 53. 1, 3.0 Hz), 
25 6.92-7.08 (3H, m), 7.20-7.32 (4H, m), 7.42 (1H, s). 
IRv max KBr cm- 1 :l725, 1613, 1588, 1487, 1449. 
Anal. Calcd for C 20 H 19 0«C1F 4 : C, 55.25; H, 4.40 
Found : C, 58.' 33; H, 4.43. 

4) (2RS, 3RS) -3- (3-^PD7iX/W -3-fc Kp^^-2- [3- 
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(1, l, 2, 2-T YyyA'iru^^i/) ^ypA^l ^n/NVl 

( 2 R S , 3RS) -3- (3-^OD7x^) -3-fc Yv*i/-2- [3- (1, 
1,2, 2-T YyyiVJniaL \^y) Ayp/U"] /u^yUxfyU (6. 0 8 g, 
14. 05!; *A0 <Ot $ J ( 3 0 m 1 ) flSttfc N 2&j£*BHIrt- h JJ »7Azk 
6 TO (1 4ml , 2 8 $ y *Mz_Xmm.X* 2 tiffflmW tfc. 1 
HPft-Clttti: Lfc^ BBfct^vv (2 0 Om 1 X 2) T'ttWtfc 0 ttffliRSr**3J; 

mt*fi~^*i-yfrz>mi&&izi£x y (4. 6 g) si%) zntt 0 . 

l H-NMR(CDCl 3 ) 8 :2.80-3. 12 (3H, m), 5.11 (1H, d, J =3.6 Hz), 5.88 (1H, tt, 
10 J = 53. 2, 3.0 Hz), 6.90-7.10 (3H, m), 7.18-7.32 (4H, m), 7.42 (1H, s). 
IRv ma^ Br cm l :ni3, 1613, 1588, 1489, 1451. 
mp 94-95°C 

Anal. Calcd for C l8 H l5 0 4 F 4 : C, 53.15; H, 3.72 
Found : C, 53.03; H, 3.69. 
15 5) (4RS, 5SR)-5-(3-^an7^)-4-[3-(l, 1, 2, 2 

( 2 R S , 3RS) -3- (3-^on7i^V) -3-t [3- (1, 

1, 2, 2-x hy^/^n^- h^rt^) ^O'v 5 ^] (4. 5 0g, 11, 

1 § <DT F7t Ko79^ (9 0ml) 88ft fc x S?7a=i^^*pyt/r 

20 S?K (2. 62ml, 12. 2§P tYV ^)VT 5> (2. 3 2ml, 1 

6. 6 5 y ^U) SriPx. N 4^JPfiil^Lfc 0 RffittSrSfcJftft, tK (2 0 Om 1 ) 
^jDX-TiUxf/V (1 0 Om 1 X 2) "CWlffl Lfc. fi&ffl$fc 1 &5£i|[$s 

^•^^bHIS***T, (4. 7 0g, 10 0%) 

^-MlflKCDClj) 5 : 2. 20-2. 42 (2H, ra), 4.20-4.34 (1H, m), 5.06 (1H, s), 5.78 (1H, 
d, J = 8.0 Hz), 5.90 (1H, tt, J = 53.0, 2.6 Hz), 6.89 (1H, s), 6.96 (1H, 
d, J= 7.6 Hz), 7.06-7.18 (1H, m), 7.20-7.44 (5H, m). 
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IRv ma^cm^.im, 1613, 1588, 1489, 1435. 
rap 102-103t 

Anal. Calcd for C 18 H 14 N0 9 C1F<: C, 53.55; H, 3.49; N, 3.47 
Found : C, 53.57; H, 3.55; N, 3.38. 
5 6) (IRS, 2 SR) -2-T5/-1- (3-^Da7i=^) -3- [3- (1, 

1, 2, 2-f f77/i'toxf^v') ~7=.=.)V\ -fn/^y-\-3r—)V 

(4 R S , 5 SR) -5- (3-^na7x^;V) -4- [3- (l, 1, 2, 2-x 

hyy/u^u^h^y)^y^l-i, 3-**-9-^])Vis-2-*y (3. 7 0 g , 

9. 16^!)^V) (30ml) 8 Mfefrmikl- h V 

10 $(5. 7ml, 4 6^*/V) 3lWlttlRffilLt Sett^jHMH, 

7jc (10 0ml) "TMfHRU ( 1 0 Om 1 X 2) T'ftW Lfc 0 #tH$£ 

««iAit*T»iB*u (^-tks^^^a) fc«jE«*u sM4b (3. 

0 g, 8 7%) 

l H-NMR(CDCl3) 8 :2.38 (1H, dd, J = 14.0, 10.2 Hz), 2.77 (1H, dd, J = 14.0, 
15 3.0 Hz), 3.24-3.36 (1H, m), 4.67 (1H, d, J =4. 8 Hz), 5.90 (1H, tt, J = 53. 0, 
3.0 Hz), 6.94-7.18 (3H, m), 7.22-7.43 (5H, m). . 
IRv max^cnf'UeiS, 1586, 1487, 1449, 1431. 

7) N- { (IRS, 2 SR) -2- (3-^pp7i=^) -2-fc Ku^>-1- 
[3- (1, 1, 2, 2-fF77;^nxh^^) ^^v^kl -6, 7- 

20 i?tKo~5H-^yy [a] [7] T^l^y-l-^^t? K 

(IRS, 2 SR) -2-75 (3-^DD7x-^) -3- [3- (1, 1, 

2, 2-f F7 7;Utnx^i/) 7i=/W] (4 4 8mg, 
1. 2 4 5 D ^-/W) WT-fe YVfr (2 Om 1 ) $f%U£6, 7-v J tKP-5H- 

Ca] v'^D^7 0 'r>'-l-*/l'7j?y^ (2 34mg, 1. 245!)^;l/) £ 
25 ctT>' 1 -^IV- 3 - ( 3 -v^ 5VU7 5 / 7u fcVU) *Asl£*M 5 K • «Jt ( 3 5 
7mg, 1. 8 6 5 S3±rj?i-t Kn3r^V N /M T^-^fn^ (1 

9 0 m g , 1 . 24?!)W) ^jDtTlfitOTtf Lfc„ (10 0 

m 1 ) U mSt^JU ( 1 0 0 m 1 X 2 ) X^iH Ltc 0 1 ftifeim. 
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(4 4 4mg, 6 7%) £#-fc„ 
X H-NMR (CDC1 3 ) 5 : 1. 92-2. 04 (2H, m), 2.10-2.24 (2H, m), 2.60-2.70 (2H, ra), 
2.73-2.82 (1H, m), 2.90-3.00 (1H, m), 3.87 (1H, d, J = 3.6 Hz), 4.60-4.70 
6 (1H, m), 5.00-5.06 (1H, m), 5.70-6.08 (2H, m), 5.80 (1H, d, J = 8. 4 Hz), 
6.22 (1H, d, J= 11.7 Hz), 6.92-7.18 (6H, m), 7.22-7.36 (4H, m), 7.47 (1H, 
s). 

IRv max 1 "*™ 1 : 1634, 1588, 1514, 1451, 1302. 
mp 160-16 1^ 

10 Anal. Calcd for C„iyiQ,ClF 4 : C, 63.56; H, 4.78; N2. 56 

Found : C, 63.40; H, 4.65; N, 2.42. 

mourn 238 

(IRS, 2 SR) -2- (4-7^tP7i-/V) -2-fc Ko^-y-l- { [6- (1, 
1, 2, 2-T \-yyjv*u3.Y2c*s) try *<f-M ^su#/w* 

15 5 t e r t -Zfj-ft' 

1) [6- (1, 1, 2, 2-r byy^v^h^-is) 

6-(l, 1, 2, 2-fh77/Vtnxh^) fJJ i?^-2-*/Hl?^»^/V' 
(5. 6 5g, 2 1. 25!)^) ©7h7tKc77y (60ml) MtRe 

20 d-Ai (M) (6. lig, 21. 2$y^/u) Srin^fe. SJsS^Sr^S. 

T*3 0 Tir h y ( 2 m 1 ) SrJPfcfc. TOffcfcTk (10 0ml) 

BSft^^ ( 1 0 om 1 x 2) tiWlfc. ttfflifc*:;^ fifn£ifoK-c)l»ci5fci£U 

h^77^- (^-y-y :jf^3L^=4 : 1) TSMKLBW* (4. 2g, 8 8%) 

25 

'H-NMR (CDCI3) ^ : 3. 02 (1H, brs), 4.74 (2H, s), 6.17 (1H, tt, J = 53.0, 3.8 
Hz), 6.96 (1H, d, J - 8.2 Hz), 7.23 (1H, d, J = 8. 2 Hz), 7.79 (1H, t, J = 
7.8 Hz). 

IRv max^'cm"':^, 1580, 1443, 1352. 
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2) 3- (4-7/Vt07i^) { [6- (l, 1, 2, 2-T" h 

[6- (i, i, 2, 2-fl«?7/i'tpxF^) t°y ^-2-^^] ^^y- 

/U(4. 14g, 18. 39^!J ©ftSftai^/l/ (50ml) 9 

5 ^/U/frn/V- (2. 32g, 2 0. 2 3 5!) ^) io^X^hV^^^T^y (3. 
0 8ml, 2 2. 0 7 i£f2W#lfc. ^»£5iiU 

6^^@*U^^V#:^SSbfc= 3- (4-7/l'tD7x^;l') -3-^yT 0 
p/^^^/W (3. 8 7g, 18. 4 5y*^)<Dl, f^v 1 !^ (4 

Oml)»»l:«thy!>A (740mg, 6 0%»M4, 18. 4$P*/U) 
10 &JPx., IIT 2 B#RU8I# Lfc 0 £tfc*fc$fcfc:M» Ufc * 1 , 2 -vM 1- 

^r^^y (i om i ) &»«tu zfomz^mzximmn kjs*«t 

l^S£!fi»t?iW4t LfcSL mWl^;l> (1 0 Om 1 X 2) X*ttWbfc 0 ttW^tr 

gVafri'V *y/V*7A^n-7b^77^^ (^Mf:<':|fflfc=-77I'=4 : 1-2 : 
15 1) TfWlUitt* (1. 4 6g, 19%) Sr#fc. 

^MflKCDCl,) 5 : 1. 15 (3H, t, J = 7.0 Hz), 3.47 (2H, d, J = 7. 4 Hz), 4. 13 (2H, 
q, J = 7.0 Hz), 5.08 (1H, t, J = 7.2 Hz), 6. 12 (1H, tt, J = 53.0, 3.6 Hz), 
6.83 (1H, d, J = 8.0 Hz), 7.06-7.22 (3H, m), 7.60-7.72 (1H, m), 8.02-8.18 
(2H, m). 

20 IRv max KBr ciif 1 :1738, 1688, 1601, 1578, 1508, 1456, 1441. 

3) (2 R S, 3RS) -3- (4-7/l/to7x^) -3-t Hd^V-2- { [6 
- (1, 1, 2, 2-X b77/PtPX f /W] 

(915mg, 6. 715!) <Di>^JV^—=rjV (20ml) & 
25 ttfc*5H»l7§ff-7-hy «7^ (5 0 8mg, 13. 4 5^/W &AP X.Tlfit* 3 
0 #®WL1t 0 5F***5*U »3- (4-7/^P7x=;H -3-**y- 
2- { [6- (1, 1, 2, 2-f h77/Vtoxb^» fy^V-2-^f/V] ^9=" 
;V) 7p/^^xf;l/ (i. 4 0g, 3. 3 5 5!)^) (D'J'^JVzz.—y-jV (1 
Oml) W=lrO < C^TjPx.T3 OftflWUfc. 1 »S*»ftlBitTRJ6 
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&lk#) N H^tK (50ml) SrJnxis timt*3-A' (50m IX 2) -CttttJLfrio tt 

1- 1 : 1) "CflWU BW*J (I- 2 8g, 9 1%) &#fc„ 

5 1 H-MMR((XClj) 5 :1. 03 (3H, t, J = 7. 2 Hz) , 2.92-3.10 (1H, m), 3.18-3.30 (2H, 
m), 3.43 (1H, d, J = 3.3 Hz), 3.92-4.06 (2H, m), 5.04-5.10 (1H, m), 6.26 
(1H, tt, J = 53.1, 3.9 Hz), 6.84 (1H, d, J = 8. 4 Hz), 6.96-7.06 (3H, m), 
7.32-7.40 (2H, m), 7.64 (1H, t, J = 8. 1 Hz). 
IRv max SBr cm- 1 :l728, 1605, 1576, 1512, 1456, 1443. 

10 Anal. Calcd for C 19 H 18 N0 4 F 5 : C, 54.42; H, 4.33; N, 3.34 

Found : C, 54.55; H, 4.16; N, 3.22. 

4) (2RS, 3RS) -3- (4-7;l/tD7x^) -3-fe FP^^- { [6 
- (1, 1, 2, 2-f h7 7;Vtox \-^r%/) tf V W-2-<{ As] t^M Zfu;< 

15 ( 2 R S, 3 RS) -3- (4-7A'*B7xsA') -8-fc { [6- 

(1, 1, 2, 2-Th77/l'*a^h*i<') -fxi/< 
^Sfe^/U (1. 2 8g, 3. 0 5511^^) ©^^/-^ (6ml) tfc 2 
%Lfe7m<ti-hV !7i»7Mg$£ (3. 0 5ml, 6. 1 $ U^Er/V) 

20 ( 5 0 m 1 X 2 ) T'ttffi Lfc„ Wl£&7k:f3 £X$mvkMfoX*mfr U ftflfc (&7k 
, ti£ES*LI^ (1. 2 0g, 10 0%) £#7t 0 

l H-NMR(CDCl 3 ) 5 :2.82-3. 10 (1H, m), 3.18-3.32 (2H, m), 5.24 (1H, d, J = 3. 9 
Hz), 6.14 (1H, tt, J = 53. 4, 3.6 Hz), 6.84-7.08 (4H, m), 7.28-7.40 (2H, ra), 
7.62-7.70 (1H, in). 

25 IRv max^ciif 1 :!?^, 1605, 1578, 1512, 1456, 1443. 

5) (4RS, 5SR) -5- (4-7;Vtn7i^) -4- { [6- (l, 1, 2, 

2- x h7 7;vtoxf^» k o y^^-2--f/v] -l, 3-^fVy v> 
>-2-^-V 

(2RS, 3RS) -3- (4-7;^D7i^) -3-fc Kp^>-2- { [6- 
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(1, 1, 2, 2-ff7 7;i/tPx|«^) *f-M -fu* 

y&(l. 2 0g, 3. 0 751^/1') Ofh7t Kp 7 yl/ (20ml) flfiRJCs 
i?7i=;^^!J/t'7^K (7 3 0jj 1, 3. 3 7$l»^;u) MJ^^vuTS 
y (7 06/i 1, 5. 06 5 V^rM 4l^Wl®lLfc 0 SfS»M 

6 I, * (100ml) ZMZ-Xtiftk^* (5 0m 1 X 2) Tftljffl Ut„ ttWSc* 

= 3:1-1:1) -e*f§SU Bfttt (8 0 8mg, 6 8%) £#fc„ 
l H-NMR(CDCl3) 5 :2.39 (1H, dd, J = 15.8, 4.0 Hz), 2.58 (1H,. dd, J= 15.8, 10.2 
10 Hz), 4.52-4.66 (1H, m), 5.81 (1H, d, J = 8.0 Hz), 6.03 (1H, tt, J = 53.2, 
3.0 Hz), 6.80 (1H, d, J = 7. 2 Hz), 6.88 (1H, d, J = 8.2 Hz), 7.00-7.16 (2H, 
m), 7.24-7.40 (2H, m), 7.63 (1.H, t, J = 8.0 Hz). 
IRv max^Wrnei, 1607, 1576, 1514, 1456, 1441. 

'6) (4RS, 5SR) -5- (4-7/^P7s=/l') -2-t^y-4-'( [6- 
15 (1, 1, 2, 2-xh7^*noih^iy) fc°y i?y-2-J/l<l -1, 3 

-a-'SMJVJ i^V-3-^y^V^t e r t-^/W 

(4RS, 5SR)-5- (4-7;^n7x^)-4- ([6-(l, 1, 2, 2 
-T h77^tPX fdr>x) t'JJ v^-2-^/kl ^^/W -1, 3-^f-y !) S?^- 
2-^-^ (8 0 8mg, 2. 0 8 5 V^M £>7ir h~ V V ^ (2 0ml) Jgjfcfc: 
20 I^-tert-7 , f;M5 4 5mg, 2. 5 0 § V *A>) *J«fcU ? 4-N, N- 
i?>^7?y (2 5. 6m g, 0. 2 1$!)^) ^M, Mt6S| 

WJftfbfc. SJSttfc* (5 0ml) SriP^.TBSft^^ (5 Om 1 X 2) T'ffiW 

25 1) TfHailU Bft* (8 5 0 g, 8 4%) Sr#fc„ 

l H-NMR(CDCl 3 ) 5 :1.53 (9H, s), 2.70 (1H, dd, J = 14. 8, 10.0 Hz), 3.12 (1H, 
dd, J = 14.8, 3.4 Hz), 5.30-5.42 (1H, m), 5.70 (1H, d, J = 7.4 Hz), 6.20 
(1H, d, J = 7.2 Hz), 6.22 (1H, tdd, J = 53.4, 4.4, 3.0 Hz), 6.68-6.88 (3H, 
m), 6.98-7.10 (2H, m), 7.30-7.40 (1H, m). 
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IRv max EBr cm- 1 :1821, 1725, 1607, 1578, 1514, 1456, 1443, 1370. 
Anal. Calcd for C 22 H 21 FsN 2 0 6 : c . 54 - 10 ; H > 4 - 33; N ' 5 - 74 
Found : C, 54.06; H, 4.23; N, 5.52. 
7) (IRS, 2 SR) -2- (4-7^tB7i^) -2-fc Kn#5/-1- { [6 
5 - (1, 1, 2, 2-rh77/Vtaxb^) >V\ ^f'A' 

#/W* $ yftt t e r t -^/U 

(4RS, 5SR) -5- (4-7;^D7i=/V) -2-**y-4- { [6- (1, 
1, 2, 2-fb7 7/l/tnxb^) 8-** 
t/!)^-3-*;^ilt e r t-^f/V (840mg, 1. 725!)^) © 
10 ^/-/K4ml)iu0. S&J&mfcl-hV *?h><D*9 (4. 12 

ml, 2. 0655^) SrlPAAfitfl 5^^bfCo.K^^7K (5 0ml) 
SrJnxTB^^^ (5 Om 1 X 2) TJttfflLfc. .ttffl^S^flAfcK^ftifrU 

16 (3 9 0mg, 4 9%) Sr#fd 0 

4HWR(CDC1,)«:1.37 (9H, s), 2.90-3.02 (2H, m), 3.85 (1H, brs), 4.16-4.30 
(1H, m), 4.89 (1H, brs), 5.26 (1H, d, J = 7.2 Hz), 6.19 (1H, tt, J = 53. 0, 
3.6 Hz), 6.91 (1H, d, J = 8. 0 Hz), 7.00-7.14 (3H, m), 7.34-7.44 (2H, m), 
7.71 (1H, t, J = 8.0 Hz). 

20 IRv max llBr cm- 1 :1694, 1605, 1578, 1510, 1456, 1441. 
mp 109-1 10°C 

.Anal. Calcd for C^F^-ft ■ 0. 1H 2 0: C, 54.34; H, 5.03; N, 6.03 

Found : C, 54.12; H, 4.93; N, 5.87. 

3*8*012 3 9 

25 N- ( (IRS, 2SR) -2- (4-7A'*B7x=A') -2-k KB*i/-l- { [6 
-(l, l, 2, 2-f K^^/i'tnxh^) try Py-2-y(;v] *=f->v\ m^/v) 
-6, 7-S?fc KP-5H-^y/ [a] [7] T^l^y-l-^t^t? K 

(IRS, 2 SR) -2- (4-7;l'tP7s^) -2-fc { [6- 

(1, 1, 2, 2-Tf77;I/*nxh^» fc°y S^-2 — f^] s-f-fr 

460 



WO 02/059077 



PCT/JP02/00532 



^^Itert-^f/l' (300mg, 0. 6 5 $ V *M te hV ytv* o 
mm (3ml) fcO'CicTjbPx.. OtTlO^Sjflfc. R«^«J*W*SrAn 
£ N ftgfta:^ (2 Om 1 X 2) T'ttmtfc 0 «lW«S:fi»*itoKT?^b, 
(MtM^v^V^A) «»BE©*Lfc Q ^WtlWT-fe h= h U /l' ( 2 5 m 1 ) 
5 SUSRfce, Ka-5H-^y/ [a] ^P^T>-l-*Myit (1 2 

2m g, 0. 6 5 5 V^rjU) $5£XFl-^?-^3- (3-^9vKTS fcW) 
*/U5j?^ 5 F • jfilfettL ( 1 8- 7 m g , 0. 9 7 5 y *3 J: 1 - fc Fo 

MJ 7 ^-fritfsm ( 9 9 m g , 0. *M &JP*.T£i&-C*lfcJJfc 

#Lfc„ R*S«t* (10 0ml) TMfrJRU HSt*^ (1 0 Om 1 X 2) T'tt 

g^3t^/i/=2 : l.-i : i) x*mmLffim^^-^*y-yfrhn%i&£- ; £x, g 

- W*> ( 1 9 6 m g , 5 7%) Sr#fc. 
l H-NMR(CDCl,) 6 : 1.92-2. 06 (2H, m), 2.14-2. 24 (2H, m), 2.62-2.70 (2H, m), 3.06 

15 (1H, dd, J = 15.0, 6.9 Hz), 3.16 (1H, dd, J = 15.0, 5.1 Hz), 4.34 (1H, d, 
J = 5.1 Hz), 4.70-4.82 (1H, m), 5.00 (1H, t, J = 4. 8 Hz), 5.88-6.26 (3H, 
m), 6.44 (1H, d, J = 7.8 Hz), 6.93 (1H, d, J = 7. 8 Hz), 7.00-7.12 (4H, m), 
7.12-7.20 (2H, m), 7.40-7.50 (2H, m), 7.72 (1H, t, J = 7. 5 Hz). 
IRv max KBr cm- 1 :1645, 1605, 1576, 1508, 1456, 1441. 

20 mp 134-135^ 

Anal. Calcd for <yyW,-0. 1H 2 0: C, 62.94; H, 4.75; N, 5.24 

Found : C, 62.84; H, 4.77; N, 5.16. 

mmm 240 

N- { (IRS, 2SR) -2- [3- (-<^J^^i/) y *-~>V\ -2-fc Fn^ 
25 -l- [3- (l, l, 2, 2- t ry77A'*n^\>**y) -<-y*Jjv] -6, 
7-^fc Kn-5H-^yy' [a] [7] 7V^wy-l-*^f-$ K 
i) 3-^-y f J/^^y7± hy^yy 

3-tKo^Tth7i/y (lplg, 7 44^ 07t h> (1 L) 

&fcK&m%y$A (1 5 4 g, l. l 2*;u) j$£Tfi<<yi?fr-7v 5 F (13 0 
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g, 7 5 9 $ y^v) ^xxMt«Lf: 0 msm&mmt. * (5 0 0 

m 1 ) T?*RU Bm^'ls (5 0 Om 1 X 2) T'ttW Lfc„ tttfti£&7k> 

■ftfjX'JjyJ*? P-7t-^77^ (-~-3rD->- : BHfc:c?vl/= 1 0 : 1-4 : 1 ) T* 
5 DfSSU Stttt (12 8g, 7 6%) 

•H-NMRCCDC^) 6 :2.58 (3H, s), 5.11 (2H, s), 7.14-7.20 (1H, m), 7.30-7.48 (6H, 

m), 7.54-7.60 (2H, m). 
. IRv max^ciif 1 :^, 1593, 1582, 1497, 1483, 1439. 

Anal. Calcd for C 16 H u 0 2 : C, 79.62; H, 6.24 
10 Found : C, 79.44; H, 6.22. 

2) 3- [3- (^^/M-^vO 7x=;V] -3-t J f-y7*D^ySif/V 

3 -^y^^-^rt h7s;y (90g, 4 o o $: y ^^^^^/w 

(5 0 0ml)»x^;-/Ml. 5ml) *JP^ *»T**A;f-MJ!>^ 
(6 0%?BH4, 3 1. 8g, 8 00?!).^) ^An^ ^ia-e4B#^^tfco R 
15 JS«t 6ft^HB**iD*.R*5SrJt* % * (5 00ml) ZMkm&x-J-fr (500 

m i x 2) x-tbmvit. mum*** ma-m&r-M&m>u wk m*mt? 

:B»3i^=5 0 : 1-10 : 1) T*t^U Bft* (I0 7g, 9 0%) 

20 ^-NMRttDClj) S : 1.20-1. 38 (3H, m), 3.96 (2HX6/7, s), 4.18-4.32 (2H, m), 5.09 
(2HX1/7, s), 5.11 (2HX6/7, s), 5.65 (1HX1/7, s), 7.02-7.60 (9H, m). 
IRv max IBr cnr 1 :l740, 1688, 1582, 1485, 1441. 
Anal. Calcd for C 16 H u 0 2 : C, 72.47; H, 6.08 
Found : C, 72.77; H, 6.01. 

25 3) 3- [3- (^yS^M-3r$/) 7x.=^JU] -3-^y-2- [3- (1, 1, 2, 

[3- (1, 1, 2, 2-f h77;^pxhdr>') 7x-/l^] (7. 
9 1 g, 3 5. 3 5 D^/U) ©IB&n^vV (10 0ml) W@L\Z.mk* V 
~/l/-(3. 00ml, 38. 8 5 y^vV) joit>* h U 5 ^ (5. 91ml, 
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ff*V.^^/W*:SrWlllLfc. 3- [3- Hy^/^^ri/) -3-tf*y:/ 
B^ixf/u (lOg, 33. 65y*^)©l, (8 0 

ml) **(C#*fttf- f !7 £A (1. 34g, 6 0%itt, 33. s^y^) ft 

*S^9V (1 0ml) 88ftfc»TU RJ6»ftMfcT»«JtJ*Ufc. 50£$ft 1 
ftjatOft-Cittti LfcfL fBfc=^ ( 3 0 0 m 1 X 2 ) Lfc. «lttt«fc*x 

^!]*^7^pv1>^77^ (^MJ-y : 8^3i^=4 : 1-1 : D 
10 T?«HRLB«* (19. Og) ft#7t, 

l H-NMR(CDCl 3 ) « : 1. 12 (3H, t, J = 7.0 Hz), 3. 32 (2H, d, J = 7.4 Hz), 4. 09 (2H, 
q, J = 7.0 Hz), 4.56 (1H, t, J = 7. 4 Hz), 5.09 (2H, s), 5.88 (1H, tt, J = 
53.2, 3.0 Hz), 7.00-7.60 (13H, m). 

4) (2RS, 3RS) -3- [3- ^V^tV^^y) 7*~Jl>] -3-t Ka^ 

15 5^-2- [3- (i, l, 2, 2-x byy^^^v^-y) ^^^] yusom^ 

WtMSb (9. 14g, 67. 0 5 y ^/V) ©i^xf ;Vx-7/V (lOOml) 
*88fctoMWb#?Jfr?- h J) P A (5. 07g, 13.4 5!) fcflq*.-cSfi-e3 
o^#tfc 0 u 5te3- [3- Hy^t^f-i/) 7*:=*] - 

20 3-^y-2- [3- (1, 1, 2, 2-^h7 7/V^-nx;hdri/) ^Vv?/V] 

^yixf/U(19. Og, 3 3. 5 5 !) ©J>xf yvx-r;v (200ml) 

3Efc* (500ml) ftflPx., SBK^^ (5 0 0ml X 2) "CttHiLfCo tttfj^ 

&*&zxfm&&k'Ttimu («a$^*5>?A) ^itffi©*Lfc 0 

25 B»^!)^yW7A^nvf^77^ (^*i)-y : @^x.?vV==l : 1- 
^ftcc^/V) umu BWW (10. 7g, M) ft#^ 0 

5) (2RS, 3RS) -3- [3- Hy^t^v') 7 ^~/V] -3-tKo^r 
V--2- [3- (1, 1, 2, 2-r ^7 7/1/tBX •*<lS*JA'] 

(2RS, 3RS) -3- [3- Ky^^f^) -3-tFn^- 
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2- [3- (l, 1, 2, 2-ff77;i'tnxf*i/) s<yp/v\ ^n/y|if 
)V (10. 7 g, 2 1. 2 $ y^/U, &fg) (D*9J~-JV (5 0ml) 2 
a**Hft«?" h y !7 AtK*# (21ml, 4 2 5 y ^/V) tattiiTJftSIBI 5 
Lfc„ Rf&ttiiaiiafiK-eSMti: tfc^ N BBfc***' (5 Oml X 2) T-ttffib 

W*Ufc 0 #fenfcm^^<Sr^ d r^^T^U, Btt* (7. 9 0g, 3X&JC-C 
4 9%) 

1 JHWR(CDC1 8 ) 5 : 2. 80-3. 08 (3H, ra), 5.06 (2H, s), 5.00-5. 10 (1H, m), 5.86 (1H, 
tt, J = 53. 2, 2.8 Hz), 6.86-7.10 (6H, m), 7.10-7.50 (7H, m). 
10 IRv max H,r cin l :l713, 1588, 1489, 1451. 
mp 103-1 04°C 

Anal. Calcd for C JS H 22 0 5 F4 : C, 62.76; H, 4.63 
Found : C, 63.01; H, 4.58. 
6) (4RS, 5SR) -5- [3- Hy-^t^) 7i-/V] -4- [-3- (1, 

i5 i, 2, 2-t- hyy^^^h^y) -1, 3-^-y-yy 

(2 R S, 3RS) -3- [3- (fO'i^Act^-p') V ^=-)V\ -3-fc KndfV- 
2-[3-(l, 1, 2, 2-f h77AtPibt^) 7*0^* (7. 

8g, 16. 3 5!)^) OTh7tKP777(lOOml)@||:, '77^ 
20 ^*5;l/75?K(3. 8 6ml, 17. 9 5 D t I- y x-f-iVT 5 X 3 . 
4 2ml, 24. 5$ y*/i<0 «rJH*, 4 B#IBlP«aHE tfc. £ffitt«r*Wft«L * 
(100ml) ItnTLXm&^fr (1 0 0ml X 2) -CttfflLfc. &W&&1& 

25 S&im (6. 7 2g, 8 7%) fcfMfc. 

'H-NMR (CDC1 3 ) 6 : 2. 10-2. 38 (2H, m), 4.10-4.28 (1H, m), 5.05 (1H, brs), 5.10 
(2H, s), 5.77 (1H, d, J = 7. 6 Hz), 5.90 (1H, tt, J = 53. 2, 2.8 Hz), 6.80-7.38 
(6H, ra), 7.20-7.50 (7H, m). 
IRv max^om-^nSQ, 1613, 1588, 1489, 1451. 
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mp 97-99t 

Anal. Calcd for C 25 H 21 N0 4 F 4 : C, 63.16; H, 4.45; N, 2.95 
Found : C, 62.91; H, 4.30; N, 2.85. 
7) (IRS, 2SR) -2-7 5 7-1- (3- ('O'itA'tti/) 7 ~ 
5 3- (3- ( (1, 1, 2, 2-Tf77/l'tP^) 7i-^) -1-7" 

(4 R S, 5 SR) -5- [3- H^/^V') 7x^V] -4- [3- (1, 1, 
2, 2-7b77/VtPxh^»'<»]-l l S-rf-df-U-yji v ? >'-2-^-^(6. 
5g, 13. 7$U*^) <H^9J^ (70ml) HHKfc 8 fcjfefcfcfttf- h !) * 
10 (5. 13ml, 415 JJ*/W) £*n;U 4fcraflnfca»cUfc. 

* (10 0ml) TMJHRU l|if/V'(100ml X 2) -ettfflLfc. 

m (6. 2 6 g, 10 0%) £#7t 8 

l H-NMR(CDCl,) 0 :2.36 (1H, dd, J = 14.0, 10.4 Hz), 2.82 (1H, dd, J = 14.0, 
15 3.0 Hz), 3.20-3.32 (1H, m), 4.63 (1H, d, J = 4. 8 Hz), 5.10 (2H, s), 5.89 

(1H, tt, J =53.0, 3.0 Hz), 6.90-7.12 (6H, m), 7.24-7.48 (7H, m). 

IRv max^cm" 1 : 1740, 1609, 1586, 1487, 1449. 

Anal. Calcd for C 24 H 23 N0 3 F 4 : C, 64.14; H, 5.16; N, 3.12 
Found : C, 63. 87; H, 5.26; N, 2.93. 
20 8) N- { (IRS, 2SR) -2- [3- (^v^^vO ? zt-~)V\ -2-fc K 

adrv'-l- [3- (1, 1, 2, 2-x \>y7;vjrn^ b*is) -<^^;w] x-fflA 

-6, 7-$>t KP-5H--<W [a] [7] K 
(IRS, 2 SR) -2-T5/-1- (3- H^/W^v') y^^/U) -3- (3 

- ( (1, 1, 2, 2-7" h77^tnif;v) a-iSf-V) 7ai^V) -l-^u^V — 
25 ;K405mg, 0. 9 0 5 JJ *M <DT± h= h JJ ^ ( 3 0 m 1 ) Wfcfc 6 , 7 

-v^kKP-SH-^V/ [a] ^^P^r^-l-*/^^ (I7 0mg, O. 

9 0 5 V *A>) *5j:tf 1 -^/V- 3 - ( 3 -i?* f-flsT XJ-fn tf/V) 5 
(2 5 9mg, 1. 355!)^) fci^l-k Fo^^/h!)7 

-/->vmm (13 8mg, 0. 9 0$D^) &flP;tTMTMJg#L7i 0 R 
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J£»7K (1 0 0ml) Tf*RU Bm^fr (1 0 Oral X 2) TttWbfc 0 

Jfyyj- i^^-V :^m^JV=2 : 1-1 : 1) T'Ht^U 
5 ^^fefSfeft$*X, Btttt (4 0 7mg, 7 3%) 

'H-NMRfcDCl,) 5 : 1.92-2. 02 (2H, m), 2.12-2.20 (2H, m), 2.60-2.70 (2H, m), 2.74 
(1H, dd, J= 14.4, 10.5 Hz), 2.96 (1H, dd, J = 14.4, 3.9 Hz), 3.49 (1H, d, 
J = 3. 6 Hz), 4.64-4.76 (1H, m), 5.00-5.10 (3H, m), 5.76 (1H, d, J = 8. 7 Hz), 
5.68-6.08 (2H, m), 6.23 (1H, d, J = 11.7 Hz), 6.90-7.18 (9H, m), 7.24-7.44 
10 (7H, m). 

IRv max KBr cm" l :l640, 1611, 1588, 1510, 1489, 1449. 
mp 128-129T: . 

Anal. Calcd for C i6 R m N0 4 F 4 : C, 69.78; H, 5.37; N, 2.26 
Found : C, 69.62; H, 5.34; N, 2.03. 

15 2 4 1 

N- { (IRS, 2SR) -2-fc (4-fc \tW**/7^~J\>) -1- [3 

- (1, 1, 2, 2-T l>77;l/tDx -<yi?jW] x-f-M -6, 7-i?fc K 

o-5H^/ [a] [7] ry?.uy-i-%/m*D-$. K 

1) 4-{(lRS, 2SR)-2-75;-l-tKP^-3-[3-(l, 1, 2, 
20 2-ff7 7/Vtnx|>^>') ?3L=.)V\ -fu\fjV] 7i/^ 

(IRS, 2 SR) -2-T5/-1- [4- A>**t*s) 7*~M -3- [3 

-(l, 1, 2, 2-x Yyy;v^ru=c h^f-vO 7x.—/u]-7vs*y-l-$-—;i'(2. 
60g, 5. 7 9 5: V^JV) COoi^y— }V (2 O m 1 ) J$$tC 1 A/ 
H$ (5 0%-^Tk, 2 6 0mg) &an*. x TksfHKSm fcfcfcttLfc,, 

vf^77^ (;c*/-/V) T?»jRU Btt#J (0. 8 0g, 3 9%) £7*^ 

'H-NMR (CDC1 3 ) 5 :2.45 (1H, dd, J = 13.6, 10.0 Hz), 2.97 (1H, dd, J = 13.6, 
2. 6 Hz), 3.16-3.28 (1H, m), 4.55 (1H, d, J = 5. 4 Hz), 5.89 (1H, tt, J = 53. 2, 
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3.0 Hz), 6.75 (2H, d, J = 8.0 Hz), 7.00-7.34 (6H, m). 
IRv uax nr cm" l :1613, 1588, 1514, 1489, 1449. 
Anal. Calcd for C 17 H n N0jF 4 -0. 5^0: C, 55.44; H, 4.92; N, 3.80 

Found : C, 55.41; H, 4.83; N, 3.61. 
5 2) N- { (IRS, 2 SR) -2-fc Fa^_ 2 - (4-fc \?u**/y - 
1- [3- (1, 1, 2, 2-T h7 7/Vtox Y*ci/) ^Wiv] -6, 7 

-^fc KD-5H- <yV [a] [7] 7^1/y-l-*/^t5 K 

4- {(IRS, 2SR) -2-7 [3- (1, 1, 2, 2 

-fh^^tnih^^) 7xi^] ^Pfc!>} (12 5mg, 0. 

10 3 5 ?y^) ©Tth^H^ (30ml) »6, 7-v 5 ^ KD-5H-<y 

y[a]^c^Ty-i-^**y|(6 6m & , o. 3 5 ^ y */W) *3 1 

-aifyW 3 - ( 3 -*J* ?>V7 %S?xi f ,U) *fisi£*M 5; K • ttfttt ( 1 0 0 m g , 
0. 5 25!)^) JSiVl-t Ko^^/hyry-^a* (5 3mg, 
0.355 *%az.Xm.mX*m&m¥Ltc 0 %&Wi*7k (lOOml) T?# 

15 R U fi^fca.f-A' ( 1 0 O m 1 X 2 ) T-ftHJ tfc 0 1 ftJt&SIs ft»<W 

flrtbfci'JJ •ti'fjvjj'y&tw Wjy>< — (^*f-V-y. 1 : 1) T- 

IllfflU ^pa*;VA^t^bS^^tT, B«j* (l 6 2mg, 8 8%) 

20 1 H-NMR(CDC1 3 ) 5 : 1.90-2. 08 (2H, m), 2.10-2.22 (2H, m), 2.58-2.70 (2H, m), 2.80 
(1H, dd, J = 14. 4, 10.0 Hz), 3.06 (1H, dd, J =14. 4, 4.0 Hz), 3.24 (1H, brs), 
4.64-4.82 (1H, m), 4.88 (1H, brs), 5.73 (1H, d, J = 8.8 Hz), 5.60-6.20 (3H, 
m), 6.82 (2H, d, J = 8.4 Hz), 6.86-7.18 (5H, m), 7.22-7.40 (3H, m). 
IR-v wj?*cn l :m2 t 1615, 1588; 1516, 1451. 

26 mp 167-168°C 

Anal. Calcd for C a H l7 N0 4 F 4 -0. 2H 2 0: C, 65.34; H, 5.18; N, 2. 63 

Found : C, 65.11; H, 4.99; N, 2.42. 

2 4 2 

N- { (IRS, 2 SR) -2-fc Kd^fi/-2- (4-^ Y*i/7 -\- [3- 
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(1, 1, 2, 2-x Yyy;Uytu^Y^» -6, K 

u-5H-^yy [a] [7] T^l^-l-^/WJ^f-S; K 
N- { (IRS, 2SR) -2-tKn^-2- (4-tFP^^7x^;u) -1- 
[3- (1, 1, 2, 2-rh77;Wtnxhif-i/) ifM -6, 7- 

5 ^tFo-5H-^/[a] [7] 7^ (4 0 0mg, 

0. 7 5 5 5 U <DN, N-^^f/l'^MT^ K (15ml) SHfcfc&Ife* 

!l?i>. (3 13mg, 2. 2755*^) *5£t*9$MlS*7yl' (2ml) SrJDx, 
g&TJiaHfcftttUfc. RJ^SttK (10 0ml) T?**U H®^^ (100m 
1X2) -CttttJtfCo j*ttl^^7K> «Ml*lfc*-Cil*ft»U (*87kWESH'^ 

■9-^: WBft^^=2 : 1) Tit$!U #Bk*fvl .^^P>S^$*T % 

Sfttt (8 0mg, 19%) £#fc 0 

'H-NMR^DCls) 6 :L 90-2. 06 (2H, m), 2.08-2.24 (2H, m), 2.58-2.72 (2H, m), 2.78 
(1H, dd, J = 14. 2, 10. 2 Hz), 3.02 (1H, dd, J = 14. 2, 4.0 Hz), 3.38 (lH, brs), 
15. 3.82 (3H, s), 4.60-4.78 (1H, m), 4.94-5.00 (1H, m), 5.73 (1H, d, J = 8. 4 

Hz), 5.60-6.24 (3H, m), 6.84-7.20 (8H, m), 7.20-7.46 (3H, m). 
■. IRv max" Br cm- 1 :1645, 1613, 1512, 1449. 
mp 151-152°C 

Anal. Calcd for CjoH^NO^-O. 1H 2 0: C, 66.07; H, 5.39; N, 2.57 
20 Found : C, 65.92; H, 5.23; N, 2.51. 

MM 2 4 3 

. N- { (IRS, 2SR) -2-t Kp^-2- (4-| , V7 , n^7i^) -1- 
[3- (1, 1, 2, 2-T YJyjVOrnx. ^Vv'/l'] ^5vW -6, 7- 

v^fc Kp-5H-^/ [a] [7] T^l^y-l-^/V^t^ F 
25 N- ( (IRS, 2SR) -2-t Kp^-2- (4-t Ka^>7s=;V) -1- 
[3- (1, 1, 2, 2-r hy^y^acc h^v) ^v^] ^c^;w} -6, 7- 
^tKa-SH-^yy [a] [7] 7^I/y-l-*^tU* (4 0 0mg, 
0 . 7 5 5 5}) */V) <DN, N~vM TA>-fo;VJ*7 5 F (15ml) 
V <7i> (3 1 3mg, 2.2 7 5 U^/W) «fc 0 2 - 3 - KT'n/^i/ (226m 1- 
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2. 2 7 5 V *M SrAPx.. mZT*m&tftL1t. (10 0ml) t?# 

fcU mk^f-As (1 0 Om 1 X 2) TttW L7t 0 tttftfSS:*, ffift££*-T?AI& 

Afwrh???** (^■frf : »R*^=2 : l) W^^JV- 
6 ^*^feW»***"Cs Btf>#) (2 8 7mg, 6 6%) £#fc„ 

l H-NMR(CDClj) 5 : 1.33 (3H, s), 1.36 (3H, s), 1.90-2.08 (2H, m), 2.10-2.26 (2H, 
m), 2.78 (1H, dd, J= 14.6, 10.2 Hz), 3.03 (1H, dd, J = 14. 2, 4.0 Hz), 3.33 
(1H, d, J = 3.4 Hz), 4.48-4.62 (1H, m), 4.62-4.80 (1H, m), 4.92-5.00 (1H, 
m), 5.72 (1H, d, J = 8. 4 Hz), 5.60-6.24 (3H, m), 6.84-7.20 (8H, m), 7.20-7.40 
10 (3H, m). 

IRv max ltBr cm" 1 :1641, 1613, 1588, 1508, 1451. 
mp 134-135^ 

Anal. Calcd for CyyiO^-0. 2H 2 0: C, 66.82; H, 5.85; N, 2.44 

Found : C, 66.72; H, 5.85; N, 2.52. 

15 mum 2 A A 

N- { (IRS, 2 SR) -2- (4-^h^^7i=/l/) -2-fc Kp^>1- [3- 
(1, 1, 2, 2-fb77/^PX>^-» if^} -6, 7-S?fc K 

P-5H^ [a] [7] 7^1^^-1-AM^t^ K 
N- { (IRS, 2SR) -2-k KB*'y-2- (4-kKn^7x=^) -1- 

20 [3- (1, 1, 2, 2-fh7 7;^Oxf^) ^i/S^V] 3i^/U} -6, 7- 
i?th*P-5H-^y^ [a] [7] Tl/XUls-l-A/l'tf^-f^ K (4 00mg, 
0. 7 5 5 5 !Hr/t') <£>N, N-$>* ^frA'AT 5 K (1 5ml) Jgfjftfc&Skfr 
!)^ (313mg, 2. 27$1)^) teWl-a-K^y (417mg, 
2.2 7 $ 1) *7V) Mr*«^#bfc 0 RJSttSr* (10 0ml) T?# 

25 RU (1 0 Om 1 X 2) T'ttttl Ufc 0 ttttt$t&7k, t&fa&k7kT*Ni& 

«aMh^6Wllf***T, Btf)^ (2 9 8mg, 6 7%) 

l H-NMR(CDCl 3 ) 6 :0.98 (3H, t, J =7.4 Hz), 1.40-1.60 (2H, m), 1.68-1.88 (2H, 
m), 1.90-2.10 (2H, m), 2.12-2.28 (2H, ra), 2.60-2.72 (2H, m), 2.77 (1H, dd, 
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J = 14.6, 10.6 Hz), 3.02 (1H, dd, J = 14.6, 4.0 Hz), 3.36 (1H, d, J = 3.6 
Hz), 3.96 (2H, t, J = 6.4 Hz), 4.62-4.78 (1H, m), 4.96 (1H, t, J =4.0 Hz), 
5.72 (1H, d, J = 8.6 Hz), 5.60-6.22 (3H, m), 6.86-7.20 (7H, m), 7.22-7.40 
(4H, m). 

5 IRv max KBr cnf 1 :1644, 1613, 1586, 1512, 1449. 
rap 126-127°C 

Anal. Calcd for C^NO^: C, 67.68; H, 6.02; N, 2.39 
Found : C, 67.64; H, 6.04; N, 2.23. 

10 N- { (IRS, 2SR) -2- {4- [ (4-7/U^n-O^) 7i-;H 
-2-kFo^-l- [3- (1, 1, 2, 2-fh77/Vtnxfaf-i/) ^y^u] 
-6, 7-5*1: KP-5H-^<yy [a] [7] TlsXVls-l-1tA*#*rt-% 

K 

N- { (IRS, 2SR) -2-t (4-fc Y U*^? -1- 

15 C3-(l, 1, 2, 2-rh77/VttixfiE-y') /<^] xf/V} -6, 7- 
i?tKn-5H-^>"/ [a] [7] 7^l^y-l-*/^tU' (4Q0mg, 
0 . 7 5 5 5; y */V/) CON, N-^ ^/UftjVJ»7 5 K (15ml) ISJftfc&Sbfr 
P !7A (3 1 3mg, 2. 2 7$!)^) fci^jU^/l/tn^^ (4 2 
8mg, 2. 27?U £#P;L> SK&T***fcft# Lfc. £^$j&7k (10 0m 
20 1 ) T***?U BBt*^ (1 0 Om 1 X 2) T'ttttJ bfc 0 ttttl^^ fi^fttt 

^VP— ^If-^&Wfc**-^ B#J& (3 8 1mg, 7 9%) £#fc 0 
1 H-NMR(CDC1 3 ) S : 1.90-2. 08 (2H, m), 2.10-2.26 (2H, m), 2.60-2.76 (2H, m), 2.77 
(1H, dd, J = 14.6, 10.2 Hz), 3.02 (1H, dd, J = 14.6, 4.0 Hz), 3.43 (1H, d, 
25 J = 3. 4 Hz), 4.80-4.98 (1H, m), 4.97 (1H, t, J = 4.0 Hz), 5.02 (2H, s), 5.74 
(1H, d, J =8.4 Hz), 5.60-6.24 (3H, m), 6.90-7.20 (10H, m), 7.24-7.48 (8H, 
ra). 

IRv max^cm" 1 :^, 1611, 1586, 1512, 1449. 
rap 144-1451C 
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Anal. Calcd for (yyWA: C, 67.81; H, 5.06; N, 2.20 
Found : C, 67.69; H, 4.95; N, 1.98. 

£lii0i]2 4 6 

N- { (IRS, 2SR) -2- [4- P^driX/M h^rv') 7 -2- 
5 t Kp^-I- [3- (1, 1, 2, 2-rb77/l'tnaR'» ^^-^/U] xf 
/W -6, 7-v>fc Kn-5H-^Vi/ [a] [7] T^JC K 
N- { (IRS, 2 SR) -2-fc (4-fc Kp^7i^) -1- 

[3- (l, l, 2, 2-r hyyj^n^Y^y) ^.y-J;W] s.f-M -6, 7- 

^tKu-5H-<yy [a] [7] T'y^Vy-l-jJfrHfr^-'f^ F (4 0 0mg, 
10 0. 7 5 5 5!) *A0 <£N, N-vM 9vP*;l^T 5 K (15ml) ffiR\£}fflBLiJ 
(313mg, 2. 2 7 5' J) -t/U) 33 &Tf {7 P*^ ^) P — *ry-Z/ 
(4 0 1 m g , 2. 27^y ZMtL, £fiT?JWa*# Ufc. ®&i£&7k ( 1 

OOml) TMfirfcU (100ml X.2) TfttffiLfco tt 

15 *^7^^ nv ^57^^ (AJf-fy iftixf ;u= 1 : l)-CHf«U 
|p»xf;Ws^fJ/a>feS»ftJ*Ts |«* (12 9mg, 2 7%) £#fc 0 
^-NMlKCDCl,) 5 : 0. 90-1. 45 (6H, ra), 1.66-2.10 (7H, m), 2.12-2.28 (2H, m), 
2.60-2.72 (2H, m), 2.79 (1H, dd, J = 14.8, 10.6 Hz), 3.03 (1H, dd, J= 14.8, 
4.0 Hz), 3.38 (1H, d, J = 3.4 Hz), 3.77 (2H, d, J = 5. 8 Hz), 4.64-4.80 (1H, 

20 m), 4.90-5.02 (1H, m), 5.74 (1H, d, J = 8. 8 Hz), 5.62-6.24 (3H, m), 6.88-7.20 
' (7H, m), 7.20-7.42 (4H, ra). 
IRv max l!Br cm _1 :l644, 1613, 1586, 1512, 1451. 
mp 141-142°C 

Anal. Calcd for C^H^NO^: C, 69.11; H, 6.28; N, 2.24 
25 Found : C, 69.05; H, 6.47; N, 2.14. 

mffiM2A 7 

N- { (IRS, 2SR) -2-tKo^i/-2- [4- (3-7xy*^a^#$/) 

-1- [3- (1, 1, 2, 2-x )VHrn^Y^y) ^y*J>)V\ aL=f- 
M -6, KP-5H-^y/ [a] [7] TV7> friS^X K 
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N- { (IRS, 2SR) -2-fc Kn*$/-2- (4-t Kn^7*=^) -1- 
[3- (1, 1, 2, 2-7" F7 7^tPx h^-y) sOU/lsl •xfvl'} -6, 7- 
S^fc FD-5H-- [a] [7] 7y^Vy-l-*^^rf-5 K (4 0 Omg, 

0. 7 5 5 ^i)^) <PN, N-^>fMM7 5 F (15ml) SBfcK:#|fcfr 
5 !>7A (313mg, 2. 2 7 5 JJ *A0 *5 ±1*3 -7 a / dr^- 1 -^P^P^* 

y(48 7mg, 2. 2 7 O t/V) ^JUx., aa-ettBHtlft. RjSSjR** ( 1 
0 0ml) -?«r«U ftK^i^ (100m IX 2) T'^ttJ Lfc„ «fffljft4r2k % ft 

10 |»3i?-/|^n ^i/^fcW3lSiR$*-Cx S«rf& (2 4 5mg, 5 0%) £#fc„ 
l H-NMR(CDClj) 6 : 1.92-2. 02 (2H, m), 2. 12-2. 22 ' (2H, m), 2.22-2.32 (2H, m), 
2.62-2.70 (2H, m), 2.76 (1H, dd, J= 14.4, 10.2 Hz), 3; 00 (1H, dd, J= 14.4, 
3.9 Hz), 3.39 (1H, d, J = 3. 6 Hz), 4.14-4.22 (4H, m), 4.64-4.76 (lH. m), 
4.96-5.00 (1H, m), 5.68-6.10 (3H, m), 6.19 (1H, d, J = 11.7 Hz), 6.88-7.00 

15 (6H, m), 7.00-7.16 (5H, m), 7.24-7.40 (5H, in). 
IRv raax ltBr cm- 1 :1644, .1613, 1601, 1588, 1512, 1499. 
mp 142-143t 

Anal. Calcd for • C^NOj^: C, 68.77; H, 5.62; N, 2.11 
Found : C, 68.67; H, 5.38; N, 1.92. 

20 MMffl 2 4 8 

4- [ (4- { (1 RS, 2SR)-2-[(6, 7-i>fc Kb- 5 H-^^y [ a ] [7] 

Tis^uy-i-' ijvfuv-M^jv) r$/] -l-t Kp^v'-3- [3- (i, 1, 2, 
Z-T-Vyy^n^-Y^y) 7*^] 7*Ptf/W vzc/**s) **f-/v\ 

25 N-{(1RS, 2 SR) -2-t Kp^-2- (4-t Kn^>7i-^) -1- 
[3-(l, 1, 2, 2-r hyy/UtnsiY^y) ^y^] -6, 7- 

S?t KB-SH-^vy Ca] [7] 7^Vy-l-*^t5 K (6 0 Omg, 

1 . 13 5!) *A0 ©N, N-v 5 ^ fvUtf/UAT 5 K (20ml) U 

(4 7 Omg, 3. 4 05H/V) fcitM- (7a^>f;l.) £J&#IM 
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;K7 80mg, 3. *M %Mx., MT*«« L7c 0 Kim** ( 1 

0 0ml) T?#3RU aifccfvu ( 1 0 Om 1 X 2) -C*tttti Ufc D ttfflKtr;fc N f& 

i^y^^^^^o^h^?^ (^f-y : Bfcggx.fv^ 4 : 1-2 : 1) 

5 x-mmu mm^^-^*y-yfrt>nMi&£i£x, ®mm o 6 im g , 4 7%) 

'H-NMRfcDCl,) 5 :l. 90-2.08 (2H, m), 2.10-2.24 (2H, m), 2.60-2.70 (2H, m), 2.78 
(1H, dd, J = 14.2, 10.4 Hz), 3.02 (1H, dd, J = 14.2, 4.0 Hz), 3.39 (1H, s), 
3.92 (3H, s), 4.60-4.80 (1H, m), 4.98 (1H, s), 5.13 (2H, s), 5.72 (1H, d, 
10 J = 8.8 Hz), 5.60-6.24 (3H, m), 6.90-7.18 (8H, m), 7.20-7.36 (1H, ra), 7.38 
(2H, d, J = 8.4 Hz), 7.5.1 (2H, d, J = 8. 0 Hz), 8.06 (2H, d, J = 8. 0 Hz). 
. IRv max^cnf^mg, 1640, 1613, 1586, 1510, 1437. 
mp 169-170T) 

•Anal. Calcd for C, 67.35; H, 5.21; N, 2.07 

15 Found : C, 67.19; H, 4.94; N, 1.83. 

££012 4.9' 

(4- {(IRS, 2SR) -2-[ (6, Ku-BH^ [a] [7] 7 

ls%W-l-4A'1lA*&—A') 7 ? /] -l-tKndri^-3- [3- (1, 1, 2, 
2-7- Yyyjv^-n^V^) 7 *.~>v\ -fuMM y^/^y) |»fcx^/i/ 

20 N- { (IRS, 2SR) -2-t Kd^'?-2- (4-t Fo^7j^) -1- 
[3- (1, 1, 2, 2-ff77^ni^v / ) ^^vVu] ^/V) -6, 7- 
v?tKn-5H-^yy [a] [7] VlS-i-tlMt^^ K (6 0 0mg, 

1. 13 5!^^) ©N, N-^^/V^A7?F (20ml) t§&.\C$gt# U 
>7A(4 7 0mg, 3. 405 D^) JJ^/P^^ (5 7 Omg, 3. 

25 40 5!) *M £;&n*U Lfc 0 (100ml) U 

gHRai^ ( 1 O O m 1 X 2 ) T'ttW Lfc„ ttffl$£zk ISfP^^TkTil^^ U 

VP? 7 4— i^-fy : g^a^/1^4 : 1) tltlL, g^^/k-^l^ 
J&>6>Wfc*£*T\ g#J$&l (I6 7mg, 24%) £#7c„ 
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l H-NMR(CDCl 3 ) 5 : 1. 30 (3H, t, J = 7.2 Hz), 1.90-2.08 (2H, m), 2.12-2.24 (2H, 
m), 2.58-2.70 (2H, m), 2.77 (1H, dd, J = 14.1, 10.8 Hz), 3.00 (1H, dd, J 
= 14.1, 3.9 Hz), 3.48 (IH, d, J = 3.6 Hz), 4.28 (2H, q, J = 7. 2 Hz), 4.63 
(2H, s), 4.60-4.76 (1H, m), 4.96-5.06 (1H, m), 5.70-6.10 (3H, ra), 6.21 (1H, 
5 d, J = 11.7 Hz), 6.88-7.20 (8H, m), 7.26-7.38 (1H, m), 7.38 (2H, d, J = 8. 7 
Hz). 

IRv max^cm-^nSS, 1645, 1613, 1588, 1512, 1449. 
mp 125-126*C 

Anal. Calcd for C3 S H 33 F 4 N0 6 : C, 64.38; H, 5.40; N, 2.28 
10 Found : C, 64.15; H, 5.36; N, 2.02. 

2 5 0 

4- [ (4- { (l.RS, 2SR)-2-[(6, 7 -i^fc: Kp-5 H— <l/S [ a ] [7] 
Tls^ysV-l-j >Vj3)Vi$.~}V) 75 y] -l-fc [3- (1, 1, 2, 

2-x h7 7;vtpi Y^y) 7a^] yatVW yx.;3c*s) y^vk] 



4- [(4- {(IRS, 2SR) -2- [ (6, 7-i?t Kn-5H-^y/ [a] 
[7] Tyxuy-i-s(A>J);uig~;u) 7^7] -l-t [3- (l, 

1, 2, 2-fh77;l/tPxh^» y =.~)V\ 7u\?;V} y ^ ; **y) *=f-)V\ 
gc&W^^/l' (260mg, 0. 384 ^^V) <D/?S—sU (10ml) & 
20 Wte2M.fefcmfc~f-VV £J*7kM (0. 3 8ml, 0. 765!)^) ttt 

6 o'CT^M^tfc im&mtT*m&t vtm, mm^* (100 

B#}$l (2 0 9mg, 8 2%) £#fc 
25 l H-NMR(CDCl 3 ) 5 : 1.90-2. 06 (2H, m), 2.10-2.26 (2H, m), 2.60-2.80 (2H, ra), 2.77 
(1H, dd, J= 14.6, 10.6 Hz), 3.03 (1H, dd, J= 14.6, 4.4 Hz), 4.62-4.80 (1H, 
ra), 4.99 (1H, d, J = 3. 6 Hz), 5.15 (2H, s), 5.75 (1H, d, J = 8. 8 Hz), 5.58-6.24 
(3H, m), 6.90-7.20 (8H, m), 7.20-7.40 (1H, m), 7.39 (2H, d, J= 8.4 Hz), 
7.54 (2H, d, J = 8.4 Hz), 8.12 (2H, d, J = 8. 2 Hz). 



i5 m 
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IRv raax^cra^aege, 1640, 1613, 1586, 1510, 1489, 1449. 
mp 190-19 rC 

Anal. Calcd for (^H^NO,,: C, 66.96; H, 5.01; N, 2.11 
Found : C, 66.86; H, 4.88; N, 2.01. 

5 mmm2 5 1 

(4- {(IRS, 2SR)-2-[(6, 7-^tKo-5H^/[a] [7]T 
l/%V^-\-4A>l3lVi$.~)V) T$y] -1-fc KP3rv--3- [3- (1, 1, 2, 

2-r yyyjv^-ux. h^y) 7^—;V] 7°ut°M v^/^-iy) gfgg 

(4- {(IRS, 2SR) -2- [ (6, 7-i>t Kp-5 H-^O'/ [a] [7] 
10 Tl'ja W^-l— f/l^/M^u) T$/] -1-fc Kp^tv'-3- [3- (1, 1, 2, 
2-r h^^/^n^ hdrv-) ^ct^/Kl ^Pf/P) !7rc/dr>» g^zr^ (1 
OOmg, 0. 16 35!)^) <D* 9 J—fr ( 2 Om 1 ) fttjfclc 2%Mi£$Lik1- 
Y V * J±7k®Wi (0. 16ml, O. 3 2KV £JPx, ^T'ill&jf # L7c, 
S/^^l«^T«t L.fc^, mm^^ (1 O Om 1 X 2) Tlfttti L7t„ 

iWft (8 7mg, 9 1 
l H-NMR(CDCl 3 ) 6 : 1.86-2. 04 (2H, m), 2.10-2.24 (2H, m), 2.58-2.70 (2H, m), 2.75 
20 (1H, dd, J= 14.6, 10.6 Hz), 2.98 (1H, dd, J= 14.6, 3.6 Hz), 4.50-4.96 (5H, 
m), 4.96 (1H, d, J = 3. 8 Hz), 5.58-6.20 (4H, m), 6.82-7.20 (8H, ra), 7.20-7.40 
(3H, m). 

IRv max KBr cm" 1 :1744, 1640, 1613, 1588, 1512. 
mp 119-120t 

25 Anal. Calcd for C 31 H 29 N0 6 F 4 -0. 2H 2 0: C, 62.99; H, 5.01; N, 2.37 

Found : C, 62.82; H, 5. 13; N, 2.32. 

mMM2 5 2 

N- { (IRS, 2 SR) -2-fc (3-fc Yn*i/7^=.;V) -1- [3 

- (1, 1, 2, 2-ff77;i/tnxf>Jf-i/) -Oit/V} ^r/W -6, 7-v^k K 
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D-5H-^y/ [a] [7] Ty^Vl/-l-%;Vi$*yr% K 

1) 3-{(lRS, 2SR) -2-75/-l-fc [3- (1, 1, 2, 
2-r h77;^ox h^f-i/) 7i=/V] 7°nkVW y^./'-jV 

(IRS, 2SR) -2-7 5/-1- [3- (^^v'/U^iX) 7*s;k] -3- [3 
5 -(1, 1, 2, 2-x h7 7/U^-D^h^i/) 7is^] ^n^^-l-i-— /U (5. 
5 0g, 12. 23?!J^) ©x^/-;l/ (100ml) «10%/^7^!) 
&/$km (5 0%^tK, 5 0 Omg) Srj&P>L N 7k^^ ««#bfc 0 

Y*ft\^Xtmm*, 5«**«U B#>^ (4- 0 4g, 9 2%, 

io •c«f84u y^p ^x^f/^t^W^Lfc„ 

'H-NMRCCDClj) 6 :2.47 (1H, t, J = 12.6 Hz), 2.99 (1H, d, J = 13.5 Hz), 3.22 
(2H, s), 3.33 (2H, brs), 4.5.6 (1H, d, J = 3. 4 Hz), 5.88 (1H, t, J = 53.1 
Hz), 6.70-7.40 (8H, m). 
IRv max^VUSSe, 1487, 1456. 
15 mp 1 30-13 1°C 

Anal. Calcd for C 17 H l7 F 4 N0 3 : C, 56.83; H, 4.77; N, 3.90 
Found : C, 56.73; H, 4.59; N, 3.79. 

2) N- { (IRS, 2SR) -2-fc Kn3r5/-2- (3-t.FP^f->7s^) - 
1- [3- (1, 1, 2, 2-7 1 Yyy^Vizc hdrvO ^WA^ ^/U) -6, 7 

20 -^tFP-5H-^y/[a] [7] 7^^-l-*^WK 

3- {(IRS, 2 SR) -2-T$y-l-t Kndri/-3- [3- (1, 1, 2, 2 
-T |«77^tox h^r*y) 7i^] T/ntfVW 7^7— (2. 8 9g, 8. 
0 40*^) <DT± Y~ Y iJ/V (5 Om 1 ) f$&fr6, 7-^tpa-5H-^y 
✓ [a] ^n^x^-l-^/^^gl (1. 5 1g, 8. 0 4 S JJ */!')■ *S«fct* 

25 1 -i^/W 3 - ( 3 ^/WT 5/7 , o tT/U) %A<iR 9 M $ K • ( 2 . 3 1 

g, 12. 0 6 5 y^) &J:tfl-fc Kn^^^y M; 7V— *jMMb (l. 
23g, 8. 040 Sr*l^rMt?i|*ft!W^ bfc 0 (2 0 0m 

1) -C«U Hflfct^l' (2 0 0m IX 2) TttWUfc. fflfflftfr 1 
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1-1 : 1) TfftJRU 1B)*J (2. 7 5g, 6 5%) StT^/V? r * t ItHfc. 
l H-NMR(CDCl 3 ) 5 : 1.88-2. 00 (2H, m), 2.08-2.18 (2H, ra), 2.54-2.64 (2H, m), 2.74 
(1H, dd, J = 14. 4, 10.5 Hz), 2.98 (1H, dd, J = 14. 4, 7.5 Hz), 4.07 (1H, brs), 
5 4.64-4.78 (1H, m), 4.86-4.92 (IH, m), 5.66-6.04 (4H, m), 6.72-6.80 (1H, m), 
6.84-7.28 (9H, m), 7.58 (1H, brs). 
IRv max^Waese, 1588, 1520, 1489, 1453. 
Anal. Calcd for C 29 H 27 N0 4 F 4 -0. 2H.O: C, 65.34; H, 5.18; N, 2.63 

Found : C, 65.27; H, 5.34; N, 2.45. 

io mmm 253 

N- { ( 1 ft S, 2 SR) -2-fc KP= 3 rV-2- (3 -7^ Y**/? x.~;V) -1- [3- 
(1, 1, 2, 2-7h7 7/l'toih^) ^f/W -6, K 

n-5H-^yy [a] [7] 7^1/y-l-*/^t? K 
N- { (IRS, 2 SR) -2-b Yu*i/-2- (3-t KB^7xs/lf) -1- 
15 [3- (1, 1, 2, 2-f b7 7;UtP^h^) ^i^/V] x?vW -6, 7- 
^tFn-5H-^ [a] [7] T^Uy-l-^V^t? K (400mg, 
0. 7 5 5 5 <DN, N-^f;l/*M7 5 K (15ml) 

V<}& (3 13mg, 2. 2 7$y^) *3 «fctf3 *fls*^ (2ml) -SrillX. 

Lfc. RJtS**7k (10 0ml) T?#*?U H*fc*^ (1 0 0m 

20 1x2) -?«biHLfc 0 &ffl}£&7k, ftffb*^-fl»MJl5j*U ft«fe immk*y 
f-^:B»*^=2 : 1) T-fStfU BH»^/w^^f->a>fesit*$*-c % 

Bftfe (1 1 5mg, 2 8%). &#fc 0 

'H-NMR^DClj) 5 : 1.90-2. 06 (2H, m), 2.12-2.26 (2H, m), 2.60-2.70 (2H, m), 2.79 
25 (1H, dd, J = 14.2, 10.6 Hz), 3.00 (1H, dd, J = 14.2, 4.0 Hz), 3.47 (1H, d, 
J =3.6 Hz), 3.81 (3H, s), 4.64-4.80 (1H, m), 5.00-5.06 (1H, m), 5.79 (1H, 
d, J = 8. 4 Hz), 5.60-6.26 (3H, m), 6.80-6.90 (1H, m), 6.90-7.20 (7H, ra), 
7.20-7.38 (3H, m). 

IRv max SBr cm- l :l640, 1611, 1588, 1514, 1489, 1453, 1439. 
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mp 155-156°C 

Anal. Calcd for (yy^: C, 66.29; H, 5.38; N, 2.58 
Found : C, 66.06; H, 5.08; N, 2.36. 

DlJg#!|2 5 4 

6 (IRS, 2RS) -2-k Kn^>-2- ( 5-7^/ *i/\?V 2-4 A) -1- 
[3- (1, 1, 2, 2-rb774'tPlf«^v') *<V*?)V\ 3L^;Vp/W<.%y^. 
t e r t fV 

1) 2-^^/W5-7=iy ]) *?y 

6-^^fc*y i?>-3-*-Jl> (2 5. 2g, 23 1$!)^) ON, 
10 (100ml) filter t-^f^D^A (25. 9g, 

23 15';^) ftiHl*.* M-t'l^im^CfCo Rjfcifc&#JE«Sfcs . N, N- 
SVfvMvt'AT? K (1 0 0ml) TM&fiU (3. 7 g, 585 V 

jail^n^^y-tfy (36. 3 g, 231 ^li^) 1 2 ot;-?tl£$ 

R^Ji^^y-^Anx., ^mWZ-tyJ b6i§U (5 0 0 

15 ml) U ( 5 0 0 m 1 X 2 ) T'ftoffl Lfc. ttffi$&7K, fiSfafc 

W#J (3 1 g, 7 2%) Sr#fe. 

l H-NMR(CDCl 3 ) 6 :2.55 (3H, s), 6.94-7.04 (2H, m), 7.06-7.40 (5H, m), 8.30 (1H, 
20 d, J = 2.4 Hz). 

IRv mzTp'cm^.mS, 1590, 1574, 1483, 1385. 
Anal. Calcd for C 12 H u N0: C, 77.81; H, 5.99; N, 7.56 
Found : C, 77.51; H, 5.99; N, 7.41. 

2) W-2-iM<r$l'&. 

25 2-^^5-71/^5^ (3 0g, 1 6 2 5 V^M <OMV (9 
0ml) tmfc. =Mit±Uy (1 8. Og, 16 25y*7P) &JPjL, 1 1 0°C 

A (30 0ml) T?#iRU O. 2ftM*m tK s ffi»£«*-ClG»Ci!fci£ U 
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mm (10. 1 g, 2 9%) 

'H-NMRCCDCl,) 5 : 7. 04-7. 18 (2H, m), 7.20-7.54 (4H, m), 8.18 (1H, d, J = 8. 4 
Hz), 8.43 (1H, d, J = 2.6 Hz), 9.59 (1H, brs). 
IRv nu ar aa~ 1 :l706, 1574, 1489. 
5 mp 149-150°C 

Anal. Calcd for C^HgNQ,: C, 66.97; H, 4.22; N, 6.51 
Found : C, 66.99; H, 4.04; N, 6.42. 

3) 3-^y-3- (5-7*ydr^lf ]) &y-2-4M yp^^^V 
5-7*S*t-i'Xy i>y-2-#A'#>Wt (1 0 g, 46. 5$!l^) OfF7 

10 tKn77^ (150ml) KN, N' -jfr/l^-Vl^-T 5 ( 8 . 2 9 g , 

5 1. l^y^O fciPx, lB#^M«L/c 0 RJfe»r*M*^^«, 
yj^/^s^/i^^SspAg (1 0. 5g, 2 5. 6 ^ )) -^A-) 2B# 

: %m^fr= 2 : 1) -e»»U BflMfc (11. 2 gi 7 6%) Sr# 

15 fc. 

l H-NMR(CDCl 3 ) 5 :4. 19 (2H, s), 5.18 (2H, s), 7.00-7.50 (11H, m), 8.04 (1H, 

d, J = 8.8 Hz), 8.28 (1H, d, J = 3.0 Hz). 

IRv max KBr cnf 1 :l740, 1699, 1640, 1570, 1489, 1472. 

4) 3-^y-3- (5-7^;*i/WJy-2-J/l') -2- [3- (l, 1, 2, 
20 2-T F7 7^tPx hdrv-) 'O'i?/!/] ^pXyf^y^ 

[3- (1, 1, 2, 2-fh7.7/l't03:h^) y^y^/V (8. 

29g, 37. 05:11 *M (tiQ&P-fA' (10 0ml) W&ttC&ik* 9 

(3. 15ml, 40. 6 8 5 & &Xfi h V ^frY $ y (6. 19m 

1,44. 4^y^/v) fcJlj*., Mf2f|^lfc 0 TOS*fc5«U 5f=£: 
25 WE«*L^f/H*:*W*[Lfc. 3-**y-8-(5-73iy JJ v ? y-2--f/W) 

/DAVlH^dl. 2g, 3 5. l5J)*/>) Ol, h^S/a* 
y (8 0ml) ^fc**flS±M*A (1. 4 1g, 6 0%?gH4, 3 5. i?y 

^ h y (10ml) mmffiT U 7 0 °CKlT«*i# Lfc„ 
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1x2) -cttrntfco mmm&K mn-&&fc-?mikimL. « ant**!^^ 

f-y : JWI*^/P* 4 : 1) -CfifKLBft* (9. 3 2 g, 4 8%, ft© fcfcfc. 

5) 3-fc Kadfv'-3- -2- [3- (1, 1, 

2, 2-x h7 7^*acthdf.i/) ^yv'/w] yo^y^y^/v 

(4. 57g, 33. 6 5 J**) Oi^if >H-f * (10 0ml) 
«Sttfc>Jc*ft;# K y !7i* (2. 5 4g, 6 7. 

10 SO^gffLfc. ***&5*U 5^3-^y-3- JJ^V 
-2--T/1/) -2- [3- (1, 1, 2, 2-^b7^/^naihdr^) ^y^] ^.P 
^^^y^ (9. 3 2g, 16. 8 5 I? &S!) O^xf^i-f^ (1 
0 0ml) MtrO e CtTiDx.T3 0^#UfCo Ei^fc l«£ttB«rlP*.XR 
J&&Jtg\ ISfnmW*-e^fP^ JS^tK (200ml) «rflH;i % BfcSt^^ (5 0 

15 0ml X2) TfiftWUfc. ttffi^^7K*3i^fP^±fc^T*^L, ftft (»J» 
A) tfcc MW&f y * 7^n-7^77^(^ 
drf-^:«^^=2 : 1-1 : 1) "CUtMU Btfjfe (5. 0 7g, 5 4%, 

6) 3-k (5-71/^tP ^y-2-^^) - 2- [3 - (1, 1, 
20 2, 2-7f7 7;^oxF^y) ^y^/l"] 7°a^yg 

3-t kp^-3- (5-7^y^;ytry i?y-2-s(M -2- [3- (1, 1, 2, 
2-7 1 hy7;t'^-n^bdri/) ^l/S?*/] ^P/^^.y-iyvy (5. 07 g, 9. 
0 9 $ y *JV, BM) <D^$ ;^(500ml) 1 0 

f (50 %^7k) ( 5 0 0 m g ) £ *H £ s 1 «E7k*«SETt?«l«»» bfc 0 RJtS 
26 fcfc*?4f*C3»U 5MitT|» (4. 22g, 10 0%, ») & 

7) 5- (5-7^/drv't:°y ^-2-^/^) -4- [3- (1, 1, 2, 2-7^7 

^yu^-pcc h drix) ^ - 1 , 3 -^-y-y* y ^y- 2-^-^ 

3-t FP^r-y-3- (5-7^/dr^y^y '^-2^^) -2- [3- (1, 1, 2, 
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2-fb7 7/^P^f^v') T'P^^ (4. 22g, 9. 0 7 5 i? 

&£D ©Th7tFD77V.(20 0inl) ^7*=^*!)^ 
7i?K (2. 15ml, 9. 975!)^) th!)xf;vr^ (1. 90^U^ 
13. 6 0^) **nx, 3l*|R|iPSftJl«Ufc. * (10 

5 Oml) SrJU^TS^^^/V- ( 1 0 0 m 1 X 2 ) Titfltti Lfc. 1 

A) $$jEE©*Lfc 0 M^5^W7A^n-7!^77^ Mr*:': 
: 1-1 : 1) T»«F»U BW*© (4RS, 5RS) ft (1. 0 

6g, 2 5%) *5£tM4RS, 5SR) ft (1. 9 4g, 

10 4 6% ^*ty-ft*ifA'J:!lfift*) «r»fc. 

(4 R S , 5RS) ft : l H-NMR(CDCl 3 ) 6 :2.04-2.22 (1H, ra), 2.53 (1H, dd, J = 

14.0, 3.4 Hz), 4.38-4.50 (1H, m), 5.12 (1H, s), 5.87 (1H, d, J = 8.4 Hz), 

5.90 (1H, tt, J = 53. 2, 3.0 Hz), 6.90-7.48 (10H, m), 7.54 (1H, d, J = 8. 4 

Hz), 8.39 (1H, d, J .= 2.6 Hz). 
15 IRv max Mr cm _1 :l761, 1588, 1574, 1487. 

(4 R S , 5 S R) ft : l H-NMR(CDCl,) 5 :2. 98 (1H, dd, J = 13. 6, 9. 2 Hz) , 3. 28 

(1H, dd, J = 13.6, 4.4 Hz), 4.20-4.34 (1H, m), 5.12 (1H, brs), 5.32 (1H, 

d, J = 5.4 Hz), 5.91 (1H, tt, J = 53.2, 3.0 Hz), 7.00-7.48 (11H, m), 8.38 

(1H, d, J = 2.4 Hz). 
20 IRv max n,r CBf 1 1761, 1588, 1576, 1489. 

mp 87-88^ 

Anal. Calcd for C^F^ : C, 59.74; H, 3.92; ft, 6.06 
Found : C, 59.70; H, 3.81; N, 6.03. 
8) (4 R S, 5RS) -2-3-*y-5- (S-?*/ *r*/\?D i?>-2-J/l>) - 
25 4-[3-(l, 1, 2, 2-7h77^n^h= J rv') ^^]-l, 3-*** 
-/V i/y-S-fi/^^mt e r t-^f-JV 

(4RS, 5RS) -5- (5-7x/^^y^-2-^^) -4- [3- (1, 1, 
2, 2-f b77/^ox f^i/)^y^]-l, 3-W/y^y-2-ty(l. 
Olg, 2. 18 5 V t/V) <DT± h-hV^ (15ml) 1fflft|CZ#*5*- t e 
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rt-^f;M5 7 1mg, 2. 6 2 5 V *M *5 «tt>'4-N, N-^fvkfc 0 ])^ 

y (2 6. 9mg, o. 22=- y^e/v) £*n;iU ^mr* 1 f$fi« Lfc 0 

?X (50ml) &JD?U (50ml X 2) X*%a\U>l>tz 0 &|±!?l£&7^ t& 

5 ixy^^/i-*vA^P^ h^77^- (-^^y : 8^^^= 1 0:1-1: 1) 
T^L^^/l'-^iJ-^^S^H^-arT, Bftfc (1. 0 7g, 8 7%) 

'H-NMR(CDC1 3 ) 5 :1.44 (9H, s), 2.66 (1H, dd, J = 14. 2, 7. 4 Hz), 2.83 (1H, dd, 
J = 14.2, 5.8 Hz), 5.02 (1H, q, J = 7.0 Hz), 5.70 (1H, d, J = 7.0 Hz), 5.88 
10 (1H, tt, J =53.0, 3.0 Hz), 6.60 (1H, s), 6.76 (1H, d, J = 7. 6 Hz), 6.98-7.10 
(3H, m), 7.10-7.32 (3H, m), 7.34-7.50 (3H, m), 8.18 (1H, d, J = 3.0 Hz). 
IRv max KBr cra- 1 :l825, 1725, 1588, 1574, 1489. 
mp 113-114^ 

Anal. Calcd for CWWWV C, 59.79; H, 4.66; N, 4.98 
15 Found : C, 59.75; H, 4.58; N, 4.90. 

9) (IRS, 2RS) -2-fc Kndri/-2- (5-7*,/ W-1-<< lV) 

-1- [3- (1, 1, 2, 2-fb7 7;l'tnil> !5 fv') <<Z/P/U] :xfvV#/W^ 

IsB. tert -rff-A' 

(4RS, 5RS) -2-^y-5- ( 5-7 **>fcT V *JV- 2-4 As) -4- [3 
20 -(1, l, 2, 2-7b77;^ox^V)^v]-l, 3-^f-V';^y 

-3-M#y|tert-7'f/Ml. OOg, 1. 7 8 $ V *M <D * 9 J — JV 
(12ml) CO. BJSlJfoWWIS^bP *?&<D*9 (4. 3ml, 2. 

1 3 5 y SrJp^at? 1 B^RHfttUt. KJStfcfc*. (50ml) £Jrax.-Cg| 

fca:^* (5 Om 1 X 2) ^ttffltfc. ttttHfc&fi^£*fcJc-Ci5fci£U ftflfc 

*TBW» (0. 8 1g, 8 5%) fc#fc 0 

l H-NMR(CDCl 3 ) 5 :1.37 (9H, s), 2.58 (1H, dd, J =14. 6, 5.4 Hz), 2.78 (1H, dd, 
J = 14.6, 8.8 Hz), 4.10-4.30 (1H, m), 4.76 (1H, d, J = 5.6 Hz), 4.84-4.96 
(1H, m), 5.13 (1H, d, J = 9.0 Hz), 5.89 (1H, tt, J = 53.0, 3.0 Hz), 6.90-7.10 
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(5H, m), 7.12-7.30 (4H, m), 7.30-7.48 (2H, ra), 8.32 (1H, s). 
IRv max"*™- 1 :1694, 1588, 1483. 
mp 129-130°C 

Anal. Calcd for (^WWV C, 60.44; H, 5.26; N, 5.22 
5 Found : C, 60.21; H, 5.23; N, 5.22. 

N- { (IRS, 2RS) -2-kFn^-2- (5-7^/ /V) 
-1- [3- (1, 1, 2, 2-fh7 7/i'tnxh^) s<y*J;v\ -6, 
Kn-5H-^>-y [a] [7] Wy- 1 -%/l'# : %"f' 5 K 

10 (IRS, 2RS) -2-fc Kn^>2- i»-2-4/U) - 

. .. 1- [3- (1, 1, 2, 2-7" h7 7;Wtox h^vO +*>t/i?A'l ^JV^JW<% 
>#t e r t-zff-A' (3 0 Omg, 0. 5 6 5 !J ^-/P) \C h ]) ^/U^u^m ( 5 

mi) £inx.s ofeio^WLL R^^^mWTK-ctftiUs 

(2 Om 1 X 2) ftttttbfc.- ttffl»«r<aWA!fc*t*X?^U (^W^^ 
15 fci*E«SLfc. MttOT-fef^MJA' (20ml) S8Rfc6, 7- 

S>t KP-5H^y [a] ^n^fy-l-*A-<iH (1 0 5mg, 0. 5 
6 5 y °€-/^ *5 J: 1 -^/P- 3 - ( 3 -it* TvUT 5 7 tVw) ;fr Atf?SM 5 K • 
til (16 1mg, O. 845P*yU) *JJ:Vl-t KB'f^^hPTy- 
/VTkSlfe ( 8 6 m g , 0 . 5 
20 tK (1 0 Om 1 ) X'ttU BBR*^ ( 1 0 Om 1 X 2) X^W Lfc. 

»tt^Vj;*^*9A^OTh^7-f- (^f-^ : B»at^W= 2 : 1) T* 
KKU »»if^f ^f)BIIS4T, B&fe (14 Omg, 4 1%) 

25 ^-NMRtCDCl,) 6 : 1.92-2. 12 (2H, m), 2.18-2.30 (2H, m), 2.64-2.80 (3H, m), 2.94 
(1H, dd, J = 14.8, 9.6 Hz), 4.78-4.92 (1H, m), 4.96 (1H, d, J = 5.4 Hz), 
5.02-5.10 (1H, m), 5.91 (1H, tt, J = 53.0, 3.0 Hz), 5.94-6.04 (1H, ro), 6.30-6.44 
(2H, m), 7.00-7.50 (14H, m), 8.34 (1H, d, J = 2.6 Hz). 
IRv max^ciif 1 :^, 1588, 1572, 1483. 
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mp 147-148°C 

Anal. Calcd for (yyyyV C, 67.32; H, 4.98; N, 4.62 
Found : C, 67.16; H, 4.79; N, 4.52. 

mmm2 5 6 

6 4-7/V^n-N-{ (IRS, 2 R S) -2-t Kd **/-2 - ( 5-7x / sfrVtfJf v 5 
y-2-4/1') -1- [3- (1, 1, 2, 2-T h?7^tB*b*V) a- 
TvW -1-^7 hT5 K 

(IRS, 2 R S) -2-kKP^iX-2- (5-7:c«/#S'fcrjJ v ? y-2--</W) - 
l-[3-(l, 1, 2, 2-x hy^/W^-Doihdri/) ^^^/U] zi<?/U%;W<* 
10 yltert-^f/KSOOmg, 0. 5 6$JJ*^) KMI7^*pSWI (5 
ml) 0°CT'l 0$H*#Lfc. R^Sr^SW^KT-^fP U fiBfe*?^ 

(2 om i x 2) -cttw ufc. mm*$m&mjkx~mfru mt& m*8B**y 
««ffa*L*: 0 m®yo<DT± b~ bv* (20mi).«iu-7;i' 

tDt7^wy*;^y^ (I0 6mg, 0. 5 6 5 y te^t^i-^/v- 

15 3- (3-^^/UT5 7^PtVv) K-iUfe^ (16 lmg, O. 8 

4 5 9**0 *5itKl-t KBdf-i/^^/ byry—A^MMfe (86mg, 0. 5 

6 ^ y*/w) *jD*.TSat?j*«!«^tfc Q (loomi) -c«u 

mm^*(l 0 Om 1 X 2) T'ttWLfc 0 &ffi»zk, !&»Aifi*Tf»ll2fe*^U % 

20 h^T^- :0m^*=2 : 1) TfJtKU ^^/W^f-^ 

frbW&AZltX, Bftfe (l 3 3mg, 3 9%) £#fc 0 

l H-NMR(CDCl 3 ) 5 :2.72 (1H, dd, J = 14.4, 4.5 Hz), 2.92 (1H, dd, J = 14.7, 9.6 
Hz), 4.88-5.00 (2H, m)', 5.10-5.16 (1H, m), 5.88 (1H, tt, J = 53. 1, 3.0 Hz), 
6.55 (1H, d, J = 9.0 Hz), 7.00-7.60 (15H, m), 7.98 (1H, d, J = 8. 1 Hz), 8.10 
25 (1H, d,- J = 8. 1 Hz), 8.34 (1H, d, J = 2. 7 Hz). 
IRv max SBr cm" 1 :l642, 1626, 1601, 1586, 1535, 1485. 
mp 146-1471C 

Anal. Calcd for C 33 H 26 F 6 N 2 0 4 : C, 65.13; H, 4.14; N, 4.60 
Found : C, 64.99; H, 4.11; N, 4.53. 
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mm 257 

(IRS, 2SR) -2-kKP^>-2- [4- (If V t?>~ 2-4 Astt*s) 7 '* = 
;v] -1- [3- (1, 1, 2, 2-fh77/l'tPih^v') ^O'i^/V] x.<?;Ujj;U 
/< $ ygg t e r t -^Tvl/ 

5 i) 4- (try i?y-2-4 g&mm^yv^ 

4-fc Ka*'>SfcA#*^^A' (2 5. 3 g, 111 $ y*A0 ON, N-v?* 
f;V*M7 5 K (60ml) fgfflttc t e r t-^h^D !7A (12. 4 g, 

^fy^y (24. 5g, 15 5 5!) (1 . 76g, 27. 7 

10 fcJltfN, N-^f/^M7 5K (8 0ml) %Mx.^ 12 0°CT' 

8Bf^#Lfc 0 SiSttS:-fe7>f hEV^Cfciif^ 3»£»BB«* Lfc. »S4*fc 
7K (500ml) SriP^iatai^ (5 0 0ml) T'&ffl Lfc. ttW^^TK^ ttfr 

!)*W7MP7 b^77^-(^fy:g»xf;|/=l 0 : 1) Titt^U 
15 ^cc^/W^^-^y^ foSi^ii £*T> (2 5. 5g, 7 3%) 

1 H-MK(CDCl^fi:5.36 (2H, s), 6.97 (1H, d, J = 8.4 Hz), 7. 00-7.10 (1H, m), 
7.16-7.22 (2H, m), 7.30-7.48 (5H, m), 7.68-7.78 (1H, m), 8.08-8.16 (211, m), 
8.18-8.24 (1H, m). 

IRv maiden 1 : 1717, 1589, 1574, 1505, 1466, 1429. 
20 mp 68-691: 

Anal. Calcd for C 19 H 15 N0 4 : C, 74.74; H, 4.95; N, 4.59 
Found : C, 74.90; H, 6.14; N, 4.67. 

2) 4- (f yi?y-2-4/uttis) £&&m 
4- (tr y i?i>-2-4A'**(-i/) ^iti^y^ (2 4. 8 g , si. s$y 

25 *M <D^ J —A' (30 0ml) ftttti: 1 0 %s<y v 5 !7 A/£B* ( 5 0 
(2. Og) fcJn*., jMSSSbT* 8 0^Cr*«Wbfc o RJ6«ES:*7-r 

4 . 1 g , 8 0%) &#7c„ 

^-NMRtCDCy 8 :7. 04-7. 20 (2H, m), 7.20-7.52 (4H, m), 8.18 (1H, d, J = 8. 4 
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Hz), 8.43 (1H, d, J = 2.6 Hz), 9.59 (1H, brs). 
IRv max KBr cm- 1 :1682, 1599, 1588, 1570, 1508. 
. mp 175-176°C 

Anal. Calcd for C^O,: C, 66.97; H, 4.22; N, 6.51 
5 Found : C, 66.78; H, 3.94; N, 6.37. 

3) 3-^y-3- [4- (try 5^-2-' t 7*.~M ^o^^y 

4- (t°y *J n y-2-4M**r*s) (2 0g, 9 2. 9 5:y*/v) <£-rh 

7fcKc77^ (300ml) fcN, N' -#/Hff=/l'iM $ # V— ^ (16. 6 
10 g, 10 2^^) lB#F^P^MLrt 0 SJSS^tiltT^it, t 

Pl#t;^/K/J|s*/!>A4 (2 1 g, 5 1. 2^y^) &APx, 2 8^ 

drlhV : SH»=^=2 : 1) -tfflHSU BW* (2 0. 6 g, 6 4%) &#7t 0 
^-NMR^DCIJ 6:4.03 (2H, s), 5.17 (2H, s), 6.90-7. 50 (7H, m), 7.70-7.88 (2H, 
15 m), 7.90-8.02 (2H, ra), 8.10-8.24 (2H, m). 

IRv max IIB, "cm" 1 :1740, 1684, 1590, 1572, 1505, 1466, 1429. 
Anal. Calcd for C 21 H n N0 4 : C, 72.61; H, 4.93; N, 4.03 
Found : C, 72.48; H, 4.88; N, 4.06. 

4) 3-^y-3- [4- (eV^y-2-^;U^^y) 7 x.~JV\ -2- [3- (1, 

20 l, 2, 2-t yjyjvaruau hdf-vO ■O'&A'] yn^y^y^ 

[3- (1, 1, 2, 2-fb7 7^toxf^-v') 7x.~)V\ / # / — )V (6. 
79g, 30. 3^y ©BlSfcai^yV (10 0ml) JgjftteiiWb* ? yXSUfc 

^}V{2. 5 8ml, 33. 3 § V *5<tT>* h V ^JU7 5. f ( 5 . 07ml, 
3 6. 4$y^v) SrJq*., M"T?2«praJi^Lfc. *J8s*«r£j6U 3«&2lKEE 
25 S*U^V/H^*«»Lfc. 3-^y-3- [4- y^J/-2HVM-^V) 7* 
sA'] ^y^^XlOg, 2 8. 8KV*rM ©1, 2-£M f>3r^ 
(8 0ml) JW*|C**fl2^hP £A (1. 15g, 6 0%«tt, 2 8. 85 
y fcimSL 1 B#Wm# tfc 0 KJ&ttfcjfcfcWRLfc* 5//U#© 1 , 2 

^^y(iomi ) «*e«riRTU Rfom*e o e c\z.xmmw\^fc. 
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1x2) -ettwtfc. mm**, mti^vmkmtu wk m^mm-?? 

f-y : g^:n?Vl/=4 : 1) "CffifjSLBW^ (13. Og, 7 4%) £#fc 0 
6 l H-NMR(CDCl 3 ) 5 :3. 35 (2H, d, J = 7. 5 Hz), 4. 63 (1H, t, J = 7. 5 Hz), 5. 08 (2H, 
s), 5.88 (1H, tt, J = 53.1, 3.0 Hz), 6.98-7.20 (13H, m), 7.72-7.80 (1H, ra), 
7.96-8.02 (2H, m), 8.20-8.26 (1H, m). 
IRv ■ax Br cm" I :1738, 1684, 1590, 1580. 

5) (2RS, 3RS) -3-fc [4- (fU f/l'^v') 
10 7i^] -2- [3- (1, 1, 2, 2-rh7^i-Dxh^) 'O^] 

(3. 19g, 23. 45!) (DV^jV^—Tfr (10 0ml) 

mmz&mkftv^i- 77 g , 67. 1 5 y */u> ^xtist* 
soaaHfut. *8p»*5*u 5^c3-^y-3-. [4- (t-y v?^-2-/r^ 

15 ^S^) 7s=^] -2- [3- (1, 1, 2, 2-7h77^tnxb^) ^ 
y|/| /n/N'yi^y^ (6. 5g, 11. 7$ JJ.^A-) ©i*t^yl/x— tvU (5 

omi) ®m*ov\zxtox.x3 o^s^tfco fiDSttfci'«jaini*ap*.TS« 

*\lk* % gfrFPSWTkT'^frl^ H^* (2 0 Om 1 ) ^AP^ N @£®?;x^ (2 0 0 

mi X2) -ettwufco ttW^*7K*5«ttJ«ia»*!fc!K-egfc^t> 

W:ftix^A«2: 1-1 : 1) "CWRU BW* (4. 7 8g, 7 3%) 

l H-NMR(CDCl 3 ) 5 :2.83 (1H, d, J = 3.0 Hz), 2.96-3.20 (3H, m), 4.84 (2H, s), 
4.98-5.04 (1H, m), 5.88 (1H, tt, J= 53.2, 3.0 Hz), 6.88-7.30 (13H, m), 
25 7.30-7.44 (2H, m), 7.62-7.76 (1H, m), 8.16-8.22 (1H, m). 
IRv max KBr cm- 1 :1728, 1593, 1507, 1468, 1429. 

6) (2RS, 3RS) -3-fc [4- (fc°>J Arfr**S) 
-7^-)V\ -2- [3- (1, 1, 2, 2-7h77/l'taibafv') "Sl'iVl'] -fv 
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( 2 R S , 3RS) -3-fc Kn3ri/-3- [4- (fc?y i?ls-2-4 Art^-V) 7*. 
-2- [3- (1, 1, 2, 2-x f7 7/^nx fd^) ^«y^V] ^P^y 
g^Vi^ (4. 9 9g, 8. 95?!)^) (500ml) ^it, 

1 0%^7v ? !?A/#^f (5 0%-gTk, 5 0 0mg) £flH;L 1 ^BE^KSf ^$DT*C 

5 2ftm®w^tc 0 fcfcM**7jhx<6mL,zmzmmLxn&y3(4. sog, 
ioo%, &&) *ik&m*m<D*t.ik<Dfrfo\z%^tc 0 

l H-NMR(CDCl 3 ) 5 : 2. 90-3. 10 (3H, m), 3.83 (1H, brs), 5.01 (1H, d, J = 3.0 Hz), 
5.87 (1H, tt, J = 53.0, 3.0 Hz), 6.86-7.16 (7H, m), 7.18-7.30 (1H, m), 7.40 
• (2H, d, J = 8.4 Hz), 7.64-7.76 (lH, ra), 8.14 (1H, d, J = 3. 8 Hz). 
10 IRv max^ci^m?, 1597, 1508, 1470, 1431. 

7) (4 R S, 5SR) -5- [4- (h? ]) v 5 ^- 2—f ;V*$r*y) 7 x.=^)V\ -4- 
[3- (l, 1, 2, 2-rF7 7;i'tPxfdfv') ^;i/]-i, 

(2 R S, 3RS) -3-fc Ka^ s >-3- [4- >V**ci/) 7i 

15 -2- [3- (1, 1, 2, 2-x Yyyj^n^. Y**y) -<^M /o^y 

^ (4. 49g, 9. 65 UM) <DT h7 t Vv7 7 ^ (60ml) M 

i?7^~JU7frXft});U7i?y (2. 29ml, 10. 6 $ V ^r;U) bh])^- 
$ y ( 2 . 0 2 5 y 14. 5 5 V ^/V) £An;L 2 B#TO^j1^ Lfc c 
Kfil^Mi, Jk(lOOml) ^P&Tli^fvl' (1 0 Om 1 X 2) 

- (^-y-^:B^^^=2 : 1-1 : 1) Tif^U g^^9vW^drf-^£> 
*?jj£ii£*-C, Blfctl (3. 5 6g, 8 0%) £#7t 0 

^^(00013) 6:2.28-2.44 (2H, m), 4.20-4.30 (1H, m), 5.20-5.30 (1H, m), 5.81 
25 (1H, d, J = 7.5 Hz), 5.90 (1H, tt, J = 53.1, 2.7 Hz), 6.84-7.00 (3H, m), 
7.00-7.38 (5H, ra), 7.39 (2H, d, J = 8.4 Hz), 7.68-7.78 (1H, m), 8.16-8.24 
(1H, m). 

IRv max^cnf^nSS, 1589, 1508, 1489, 1468, 1431. 
mp 99-100°C 
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Anal. Calcd for WAF,: C, 59.74; H, 3.92; N, 6.06 
Found : C, 59.60; H, 3.85; N, 6. 11. 

8) (4 R S, 5 SR) -2-**y-5- [4- (fc°!) J^tti/l 7i 
-/W] -4- [3- (1, 1, 2, 2-fh7 7;VtDxh^) ^^-l, 3- 

5 e r t-^l' 

(4RS, 5 SR) -5- [4- (\?V ^-7.-4 >V***/) 7 *--)V\ -4- [3- 
(1, 1, 2, -1, V 

2-Oc^ (3. 3g, 7. 145 y^/W) <DT-feh~h!)^ (50ml) 
^-tert-7*f/Kl. 8 7g, 8. 5 6 $ V *M *3 £t>*4-N, N-i^ 
10 ^-/HfUi?^ (8 7mg, 0. 7 1%])^) %to%-, Mt'15^itflfc s £ 
JSifctok (10 0ml) ftSfcn^/u (100m IX 2) T*ttfflbfc 0 ttW 

1:1) T^^b^^/^^f-^^ff-^^^T, BWfe (3. 46g, 

15 8 6 %) Sr#fc. 

l H-NMR(CDCl 3 ) 5 :1.50 (9H, s), 2.67 (1H, dd, J = 14. 2, 8. 4 Hz), 2.89 (1H, dd, 
J= 14.2, 4.8 Hz), 4.72-4.84 (1H, m), 5.71 (1H, d, J = 7.0 Hz), 5.89 (1H, 
tt, J = 53.1, 3.0 Hz), 6.59 (1H, d, J = 7. 6 Hz), 6.66 (1H, s), 6.88-7.28 
(8H, m), 7.64-7.78 (1H, m), 8.16-8.22 (1H, m). 

20 IRv max^WUSn, 1719, 1595, 1510, 1468. 
mp 123-124t: 

Anal. Calcd for CjMOjF,: C, 59.79; H, 4.66; N, 4.98 
Found : C, 59.83; H, 4.68; N, 4.96. 

9) (IRS, 2 SR) -2-fc [4- (t°y i?y-2— f /V** V) 
25 7i^] -1- C3- (1, 1, 2, 2-T h h^V) ^v>A<] a^f- 

5; >^ t e r t -^f-;V 
(4 R S, 5SR) -2-^-dfy-5- [4- (fp v?y-2-f;l't^v') 7*=^] 
-4-[3-(l, 1, 2, 2-fh77/^aif^^) "I, 3-^f- 

/5^-3-*^y»t e r t-7*f^ (3. OOg, 5. 3 3^!)^) 
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^;-;K2 0mi) co. 5iMftt h y !>AO^^;-;l« (1 2. 8 
ml, 6 . 4 5 D *M *Mk.m.UX* 1 B*IB*# LfCo RJSJRfc* (100ml) 
SrJP*.TiSfecn^/Kl OOml X 2 ) Lfc.i*tmK^fi&ft^fc*C^ft^U 

5 feffJSfi**-CB»ft (2. 6 7g, 9 3%) 

^-NMRCCDClg) 5 : 1.35 (9H, m), 2.64-2.80 (1H, m), 2.85 (1H, dd, J= 15.0, 4.2 
Hz), 3.23 (1H, s), 4.12 (1H, s), 4.64 (1H, d, J = 8. 4 Hz), 4.93 (1H, s), 
5.89 (IH, tt, J = 53.1, 3.0 Hz), 6.92 (1H, d, J = 8.4 Hz), 6.96-7.10 (4H, 
m), 7.10-7.20 (2H, m), 7.20-7.36 (1H, m), 7.38-7.46 (2H, ra), 7.66-7.72 (1H, 

10 m), 8.18-8.24 (1H, m). 

IRv max^'cnf 1 :]^, 1590, 1574, 1507, 1468, 1431. 
■ mp 130-131^ 

Anal. Calcd for C 27 H 28 F 4 N 2 0 6 : .C, 60. 44; H, 5. 26; N, 5. 22 
Found : C,' 60.36; H, 5.06; N, 5.23. 

15 Hi£0)j2 5 8 

N- { (IRS, 2SR) -2-kKB^>2- [4- (If V 2-j JV***/) y 
^~)V~\ -1- [3- (1, 1, 2, 2-fb77/^axhdr'» ^f/H 
-6, 7-S?fc KP-5H-<y/ [a] [7] T "S% 1 -^/^^iJ* 5 K 

(IRS, 2SR) -2-fc [4- (f<J A>**i/) 7^ 

20 -1- [3- (1, 1, 2, 2-fh77;l/taxhdri/) -^vVl/] x&Asil 

;W^?ySltert-^(5 0 0mg, 0. 9 30^) tM)7;Vto|| 
» (10ml) Sr*Px.^ 0°CT*1 0^WL7t o gj£tt*ttMW*-C<f»iBl U W 
Ri^-A- (3 Om 1 X 2) T-jftftlUt, tttt^^n&itTkTifc&U ftjR 
«-^*V«7^) ««JEe*Lfc. a«*©T*h=h-U4/ (20ml) «C 

25 6, 7-i?t Ko-5H^/[a] ^O^fy-l-A^R (1 7 5mg, 
0. 9 3 5!l^r/l') *S«fcTjti-m?vU-3- O-^^W^y/Blf/V) 
^?F-IiI(2 68m g) 1. 405 y^e/v) *JJ:tJ«l-k KP^r^y^h 
JJ T N /-^7kfPtl ( 1 4 3 mg , 0. 93$]) *A>) SrJWx.TlfiTHftft^Lfc„ 
gftSRSr* (1 50ml) T*3RU g^^^/V (100ml X 2) T'ttffl t7t 0 
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Ltz a m^Zi*' V # ?>\s$) 7^P-7f^77^ (^f- y : g^^^/V-= 4 : 
1-1 : 1) -CMU Blf^^— *D-yfrbn&&£^X, BttW) (18 1m 
g, 3 2%) =Sr#fc D 

5 l H-NMR(CDCl 3 ) 5 : 1.90-2. 08 (2H, m), 2.10-2.24 (2H, m), 2.60-2.70 (2H, m), 2.82 
(1H, dd, J = 14.6, 10.6 Hz), 3.04 (1H, dd, J = 14.6, 4.0 Hz), 3.71 (1H, d, 
J = 3. 4 Hz), 4.62-4.80 (1H, m), 5.00-5.08 (1H, m), 5.60-6.20 (2H, m), 6.23 
(1H, d, J = 11.6 Hz), 6.84-7.20 (10H, m), 7.20-7.38 (1H, ra), 7.48 (2H, d, 
J = 8.4 Hz), 7.64-7.76 (1H, m), 8.16-8.24 (1H, m). 

10 IRv max B,r cm" 1 :l644, 1590, 1507, 1468, 1429. 
mp 160-161^ 

Anal. Calcd for (WUWV C, 67.32; H, 4.98; N, 4. 62 
Found : C, 67.09; H, 4.96; N, 4.56. 

mmm 259 

15 { (IRS, 2SR) -2-t KP=¥iy-2- [4- (t°JJv^-2- 

yt)Vjr**y) -7^=-;v) -1- [3- (1, 1, 2, 2-r h yy^a^ 
y*?A>] -l-t7b7 5K 

(IRS, 2SR) -2-tKP^v^-2- [4- ( f V i?'y- 2 A^Tt^i/) 7^ 
-1- [3- (1, 1, 2, 2-x h7 7;^nx h^ri/) -<^t?;W] ^)V% 
20 ;W^y®tert-7"f/K5 00ffig, 0. 9 3 5; V *M \Z VV 

KlOml) Ot;-Cl 0#^#L/c o ZLl&Wi&mQWg7kX°$>'faU Wt 

^x-^-jV (3 Om 1 X 2) T'ttWbfCo ttmmi&fn&£7kTi5fcfr U (MtR 

««ffi©*Lfc„ SS*©7"fe h= h V (2 Om 1 ) 
4-7;^nt7^y*;Vt:y| (17 7mg, 0. 9 3 5 U *5 J: 1 - 

25 xf;l- 3 - ( 3 -iM 9vW7 ^7*P M *»>tf*M $ K • III ( 2 6 8 m g , 
1 . 4 0 5 V jo £Tf 1 -t Kp ^S^W h y 7 ✓-yu*fP* ( 1 4 3 m g , 
0.935 y**) ^JPitllt^WLfCo RJCScSr* (150ml) "?* 
fJU (1 O Om 1 X 2) T'tttUL*:,, tt(±1^^7Ks IWWttt*T?iHfc 

491 



WO 02/059077 



PCT/JP02/00532 



KZu^YVyy 4- (^f-y : iWfca^A" 88 4 : 1-1 : D T'ML, flMfc 
ji^W^^V^bff^R B s$^T^ |ttft(312mg P 5 5%) &#fc 0 
^-NlfflKCDClj) 6 :2.88 (1H, dd, J = 14.4, 10.8 Hz), 3.11 (1H, dd, J = 14.4, 
4.2 Hz), 3.59 (1H, s), 4.76-4.90 (1H, m), 5.08 (1H, s), 5.88 (1H, tt, J = 
5 53.1, 2.7 Hz), 6.05 (1H, d, J = 7.8 Hz), 6.90-7.10 (3H, ra), 7.10-7.22 (6H, 
m), 7.22-7.38 (1H, m), 7.40-7.60 (4H, m), 7.64-7.74 (1H, m), 7.84 (1H, d, 
J = 8.4 Hz), 8.07 (1H, d, J = 8. 1 Hz), 8.14-8.20 (1H, ra). 
IRv max^cm-MmS, 1644, 1597, 1508, 1468, 1431. 
mp 176-177*0 

10 Anal. Calcd for C 33 H 26 N 2 0 4 F5- 1. 0H 2 0: C, 63.26; H, 4.34; N, 4.47 

Found : C, 63.41; H, 4.07; N, 4.57. 

mm 2 6 0 

(IRS, 2SR) -2-t [4- JJ JV***/) 

}V) -1- [3- (1, 1, 2, 2-rh77;WtP^f^) -^v>/k] rn^/^/V 
15 V^t e r t-^fW 

l) 4- (^yi?y-3^;^-» &&'mfr<yv*' 

4-fc KB^'^SSfWWK^A' (2 5. O g, 110 5 V^M ©N, N-.S^ 
f;l/^i,75 K (6 0ml) »te r t-^h*^*V <? A (1 2. 3 g, 

20 ^t°!)v 5 ^(2 5. Og, 110?!)^) fci^* (1. 7 6g, 2 7. 2 
5 !)*•/!') *i«fctfN, N-^^f;^MT5 K (8 0ml) &JPx.> 12 0tf 

mmtn^K-o msm**?* h/Bwcfciiau 5tt«r«EE«*Lfc. 

^ (500ml) fcflJjtlBtetfvl' (500ml) TttfcH Lfc 0 JSttl$c&7k. ftfr 

25 !)*W7A^o-7h^77^- (^fy : B^xf A<= 1 0 : 1-2: l) 
TfilfiRU (18. 0g, 5 4%, &S) 

'H-NMR(CDClj) 5 :5.36 (2H, s), 6.96-7.06 (2H, m), 7.26-7.50 (7H, m), 8.04-8.12 
(2H, m), 8.46 (2H, brs). 

IRv msP'atf'YlU, 1605, 1574, 1505, 1474, 1424. 
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2 ) 4- (fcf !J &y- 3 -4 jvir^y) 

4- {MV*?y- $-4 ^Sfi^y^ (18. Og, 5. 90?y 

^/W) (Dx.?/ -/U (3 0 0ml) JSttfc 1 0%'*yW J±/$m (5 0%-gTfc, 
2. Og) **$86T> 8 0 < CT?«WUfc o Rjfcifcfc-fc?^ h&fflv^ 

^ (11. 2 g , 8 8%) Sr#fc„ 

'H-NMRfoMSO-d,,) 5 :7. 10 (2H, d, J = 8.8 Hz), 7.42-7.66 (2H, m), 7.98 (2H, d, 
J = 8.8 Hz), 8.47 (2H, s). 
IRv m^c^-.imQ, 1597, 1574. 
10 mp 204-205°C 

Anal. Calcd for C^HjWV C, 66.97; H, 4.22; N, 6.51 
Found : C, 66.88; H, 4.15; N, 6.42. 

3) 3-^-=¥y-3- [4- (t°y *Jy-3-' iivir^s) y^=-/u] y° v /<y^<<y 

15 4- (t°y Vy-Z-iJVJr**/) ^If| (1 1. 2g, 5 2. 0?!J^) © 
fYyM^uyyl/ (16 0ml) |CN, N' -^/l/^^/Vv?^ %#*/—fl' (9. 
2 8 g, 5 7. 3 5!)^/W) 3 ftlfgtiBffi Lfc, E«IIKtffia 

l^pyl^/^^Widi. 7 g , 28, 6 5 y ^/v) £rAa 

x., 2 B#p B 1»3t^ Lfc„ TO^HM, v' 9 * if/is* y&?u-?\.y 

20 7 7^ - ('-^ty : Hi^f ;V= 1 : 1 ) X'ill> Itefe ( 1 4. lg, 7 8%) 

'H-NMR(CDC1 3 ) 5 :4.02 (2H, s), 5.20 (2H, s), 6.94-7.08 (2H, m), 7.30-7.48 (6H, 
in), 7.90-7.96 (2H, m), 8.40-8.52 (3H, ra). 
IRv max KBr cm- 1 :l740, 1682, 1601, 1574, 1505, 1473, 1424. 
25 4 ) 3-^y-3- [4- (fc°)) i?y-3-4/U$-3ci/) 7 x.-)V\ -2- [3- (1, 
1, 2, 2-7- h 7 ^ h ^r-» *<y ^o^i^K^ 

[3- (1. 1, 2, 2-x h7 7;Vtnx j^vO 7*=vl/] J — /U (4. 
9 7 g, 2 2. 2 5; y ^-/W) ©jflflfccfvl' (10 0ml) i&JKid£fls^ 9 y^jv-fc 
8 7ml, 24. 2 5 U */U) 33«fct>* Ml rcfvl'T $ ^ ( 3 . 6 5ml, 
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2 6. 2^U*/v) £AP;L, 2 BSMfttf Ufc. ^Wh*5«U 6*Sr«E 

S*L*S'A#*IHS8Ufc„ 3-^y-3- [4- (k°y :7^ 
=7l/) •?u/<l/$fc<> , i?/l' (7g, 20. 25:<J^U) Ol, h^ci/^ 
y (80ml) «*ilhth!)!)A (80 6mg, 6 0%Jfctt, 2 0. 2$y 

i>t (iomi) miitu mM* 6 o °c\z.ximmfc bit. 

1 $fc!£$"t-®H4£ LfcflU » U gBfc*^ ( 3 0 0 m 

1X2) T^WLfco &Wi£&7K, l&Sfte^^HifcifefrU Wk <m*Mk*S 

10 : BMfct^/U= 2 : 1) (6. Og, 5 4%, ft® fc#fc. 

l H-NMR(CDCl 3 ) 5 :3. 35 (2H, d, J = 7. 6 Hz), 4. 60 (1H, t, J = 7. 6 Hz), 5. 08 (2H, 
s), 5.88 (1H, tt, J = 53.0, 3.0 Hz), 6.90-7.40 (13H, m), 7.86-7.98 (2H, ra), 
8.40-8.52 (2H, m). 

IRv max KBr cni- 1 :l740, 1684, 1601, 1574, 1505, 1473, 1424. 
15 5) (2RS, 3RS) -3-t Ko^V-3- [4- P ^V-3-^/V^^) 
7^]-2-[3'(l, 1, 2, 2-T h77^tPxh^) 'O'&A'] 7* 

MUM® ( 2 . 9 5 g , 2 1. 6 5 V *M W^T-A'X.'-TA' (100ml) 
«S*fc**-fti* 17^-7- VV ? A ( 1 . 64g, 43. 3^!J iU^lf 

20 so^ajfufc. ^jfcfc&ssfcu *«fc8-*<¥.y-3- [4- (xv&y-a-jfl' 

tti/) y^-jv\ -2- [3- (i, 1, 2, 2-7 1 Yyyivirxizt. 

^] 7*P^^^'^ (6. Og, 10. 8 51)^^, 8L$S) ©Sfcc^Act— 
* (5 Om 1 ) #«fc0t;tCTta*T3 0*Hft#bfc. »S«fc 1 «JH«tJD^ 
TRJfc&Jh** ISfftSW^Tj^fiJ^s S^tK (200ml) BHfctfvV (2 

25 o om i x 2) Tttwifc. atfWft^itKtfpBrfMfc^-ca^u 

«B«I* (3. 13g, 7 3%) 

^-NMRfcDCls) 6 :2.92-3. 14 (4H, m), 4.86 (2H, d, J =3.3 Hz), 5.03 (1H, s), 
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5.88 (1H, tt, J = 53.1, 3.0 Hz), 6.90-7.08 (7H, m), 7.18-7.32 (6H, m), 7.36 

(2H, d, J = 8.4 Hz), 8.34-8.40 (2H, m). 

IRv max^cnf^mo, 1611, 1576, 1507, 1478, 1451, 1426. 

mp 120-122°C 

6 Anal. Calcd for Ca^NO^: C, 64.86; H, 4.54; N, 2.52 
Found : C, 64.91; H, 4.75; N, 2.56. 

6) (2RS, 3RS) -3-tKn^-3- [4- (t? ]) Vy-Z-J >Vjr*ci/) 
y^~/U~] -2- [3- (1, 1, 2, 2-x f77^tPX h=^» -OVA?] "fn 

10 (2RS, 3RS) -3-t Kn^iX-3- [4- (K°V i>y-3 — t Atfr^l/) 7 
~flA -2- [3- (1, 1, 2, 2-fh77/l'tPx Y^rls) ^.yV)V\ y°v;<y 
&<y if/Is (3. OOg, 5. ^JV) (D^# / —JV (20 0ml) 

1 0%^°7^^A/^ (5 0%-^k, 3O0mg) *JB^, l^E^MT"e 
lB^^bfc, hX'5i®U ^Illtl^ (2. 8g, 

i5 100%, mm) ^#fc ^k^#u*M«**^^i£;tffi^7c 0 

l H-NMR(CDCl 3 ) 5 =2.92-3. 10 (3H, m), 5.05 (1H, m), 5. 88 (1H, tt, J = 53. 0, 3.0 
Hz), 6.96-7.16 (5H, m), 7.20-7.48 (5H, m), 8.20-8.32 (2H, m). 
IRv maxraWrmi, 1611, 1578, 1507, 1480, 1427. 

7) (4RS, 5SR) -5- [4- (fc'P %>y- 3 — f ;V**is) 7i^;H -4- 
20 [3- (l, l, 2, 2-r Yyyjvirn^Y^y) ^yV'M -1, 3-^1^/5 

(2RS, 3RS) -3-k [4- (t°)J v^- 3-^f 7 c* 

-2- [3- (1, 1, 2, 2-f h77;l/tPxhdfv') ^y^*] :7*u^> 
m (2. 83g, 6. 08 5: U*;l/, TO) ©ff-7t \?u7?y (lOOml) 
25 i?7*=/W*^5j?y/l/T5?K (1. 4 4ml, 6. 6955**0 thV 

^/UT 5^(1. 2751) 9 . 1 2 5 V Srfllfcs 1 ^KJnf»il«g b 

fco RJ&tt&jfiJtffrfK 7k (10 0ml) ZMpiXffim^^ (1 0 0m 1 X 2) t? 
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4*- (^*-fy :%m^?-;u=4 : 1-1 : 1) VffiMU mm^^-^^^ 
k?f&nP H £*T, Sim (3. 5 6g, 7 3%) Srftfc. 

HHMUCDCl,) 6" : 2. 24-2. 42 (2H, m), 4.22-4.32 (1H, m), 5.12-5.22 (1H, m), 5.80 
(1H, d, J = 7.8 Hz), 5.90 (IH, tt,. J = 53.1, 2.7 Hz), 6.89 (1H, s), 6.96 
5 (1H, d, J = 7.8 Hz), 7.00-7.18 (3H, m), 7.26-7.40 (5H, m), 8.18-8.24 (2H, 
m). 

IRv max Br ciif 1 :l759, 1613, 1576, 1508, 1478, 1424. 
mp 123-1 24°C 

Anal. Calcd for CAW: C, 59.74; H, 3.92; N, 6.06 
10 Found : C, 59.60; H, 3.85; N, 6.11. 

' 8) (4RS, 5 SR) -2-^y-5- [4- (t°y fr**^) 

-4- [3- (1, 1, 2, 2-rh77^DX^^» -^Wl -1, 3- 

t^-t^D ^y-3-*/^yit e r t-yf^ 

(4RS, 5 SR) -5- [4- (fc°!) J^***/) ? ~~>V\ -4-.[3- 

15 (i, i, 2, ^fsw -l, 3-^f-yy^- 

2-^(1. 8 0g, 3. 8 9^U*^) <D7±V^bVfr (4 0ml).Pi(i: 
-^^-ter t-T^/V (1. 0 2g, 4. 6 7 5 !> &J;tf4-N, N- 
^ fvWtf y^y(47mg, 0. 39^y *M ^JPx., MX* 1 m$nW VtCo 
Rfomz* (10 0ml) mm^-^ (lOOmlxa) TttfflLfCo 

1-1 : 1) fMSLlixf^t^^^l^t, g#J#J (1. 8 7 g, 
8 5 %) Sr#fc 

'H-NMRCCDCl,) 6 -1. 51 (9H, s), 2.65 (1H, dd, J = 14.2, 8.8 Hz) , 2.93 (1H, dd, 
25 J = 14.2, 4.4 Hz), 4.76-4.88 (1H, m), 5.69 (1H, d, J = 7.0 Hz), 5.91 (1H, 
• tt, J = 53.0, 3.0 Hz), 6.58 (1H, s), 6.66 (1H, d, J = 7. 6 Hz), 6.84-7.04 
(3H, m), 7.08-7.20 (3H, m), 7.26-7.36 (2H, m), 8.36-8.44 (2H, m). 
IRv max nr cnf l :l819, 1721, 1613, 1578, 1508, 1476, 1424. 
mp 146-147t 
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Anal. Calcd for C^HJWV C, 59.79; H, 4.66; N, 4.98 
Found : C, 59.83; H, 4.65; N, 4.84. 
9) (IRS, 2SR) -2-t [4- (t° V v 5 ^- 3— ( tV^'s) 

7i=;l/] -1- [3- (1, 1, 2, 2-fb7 7;^nxh^) ^ 

5 /lo&A"* 5 tert -rff-JV 

(4 R S, 5SR) -2-^y-5-[4- (If ^ v?y-3--<M^v') ^^^V] 
-4- [3- (1, 1, 2, 2-f h^^^tnih^) -O-^v] -1, 3-^-^ 
^J^y-3-*;V#yttert-7'f;l' (1. 70g, 3. 0 25!)^) 
^^(lOmDCO, 5$£7k@£ft;^hy (7. 26 

10 ml, 3. 635!) ZMtl^MX* 1 H#Pb1«# Lfc„ ( 1 0 0 m 1 ) 

SrAUxTSI^^vl' ( 1 0 0 m 1 X 2 ) Tttttl t fc 0 tttti^SrlSfP^Tk-e^ U 

WM^tlKll (1- 3 9g, 8 6%) £#fc 0 . 

^-NMR^DCIJ 5 :l. 35 (9H, s), 2.60-2.84 (2H, m), 3.45 (1H, s), 4.02-4.16 (1H, 
15 ra), 4.63 (1H, d, J = 8. 4 Hz), 4.93 (1H, s), 5.90 (1H, tt, J = 52. 8, 3.0 Hz), 
. 6.96-7.10 (5H, m), 7.24-7.34 (3H, m), 7.41 (2H, d, J = 8. 4 Hz), 8.34-8.44 
(2H, m). 

IRv max^cnf'aegS, 1576, 1505, 1478. 
mp 123-124°C 

20 Anal. Calcd for W^A 1 C, 60.44; H, 5.26; N, 5.22 

Found : C, 60.24; H, 5.45; N, 5.15. 

■$mm 2 6 1 

N- { (IRS, 2SR) -2-tKP^-2-[4- (fc'JJ i?y-3-^^^) V 
-l- [3- (l, l, 2, 2-t" Yyyjvj-u^Y^y) ^y^fr] 
25 -6, 7-^kFn-5H-<y/[a] [7] 7V? U^- 1 -#/t^>f- ? K 

(IRS, 2SR) -2-t Kodri/-2- [4- (fc° U v>>-- 3-f/K^iX) 7^ 
-1- [3- (1, 1, 2, 2-r h7 7;Pto^f^^) ^y^/W] 
;W^y|tert-/f;V(5O0mg, 0. 9 3$!i^) tMJ7/Vta^ 
K (10ml) S^Hx, OttlO»Lfc„ ^J&^SrlSMWTkl^fQU St 
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»i?vt/ (3 om 1 x 2) -ettmtfco tttom&maE&&"&mu mk (« 

6, 7-v>fc Kn-SH-^y/ [a] (1 7 5mg, 

0 . 9 3 $ U *5«fcin -:c^U- 3 - ( 3 <f-W7 5 7 7°P tVu) 
5 "f § K-«ffl8* (2 6 8mg, 1. 4 0 5 V *M Ko^f^^h 
y 7*-ArtftVl (143mg,0.935!) */!/) ^itSI^JJftJWf bfc 
RJS3££tK (15 0ml) T*#f? U ftSfcnfvu ( 1 0 0 m 1 X 2) T'ttW bfc„ 

io i-mt^M x-mmu mm^^-^^M^^^^-x, mm <s 1 

. 7m g, 5 6%) £#fc. 
l H-NMR(CDCl 3 ) 5 : 1.90-2. 08 (2H, ra), 2.10-2.28 (2H, m), 2.-60-2.70 (2H, m), 2.81 
(1H, dd, J= 14. 8, 10. 2 Hz), 3.02 (1H, dd, J= 14.8, 4.0 Hz), 3.97 (1H, s), 
4.60-4.80 (1H, m), 5.00-5.08 (1H, m), 5.60-6.18 (2H, m), 6.21 (1H, d, J = 
15 11. 8 Hz), 6.90-7.20 (8H, m), 7.20-7.40 (3H, m), 7.40-7.52 (2H, m), 8.35 (2H, 
' s). 

IRv max KBr cm- l :l642, 1613, 1576, 1505, 1478, 1426. 
mp 133-1341C 

Anal. Calcd for C^W^*: C, 67.12; H, 5.00; N, 4.60 
20 Found : C, 66.98; H, 4.85; N, 4.61. 

gMM 2 6 2 

{ (IRS, 2 SR) -2-t Kp^tv--2- [4- (t°y v?^-3- 
-f/KsMrv') )V\ -1- [3- (1, 1, 2, 2-7 1 h7 7;Ptnx h^rf) ^ 

i/*?jv\ -\--fy Y7% K 

25 (IRS, 2SR) -2-t Kn^>-2- [4- (t°y { jV^is) 7i 

-1- [3- (1, 1, 2, 2-7 1 f77/Vtox h^rv-) ^i^/l/] ^9vU;t7 
/W^;y|!ter t-7*f;l/ (5 00mg, 0. 9 3 5 V ^/U) M) y/Ufrxxffi 
it (10ml) fcJiljtx OTCT-1 05m#L7to Rj^&ftfPl;W;jtT»<|»5Bl U 
m^?-A> (3 0ml X 2) TJttlfflLfc. ttW»f«:tt»4dfcjc7»ftt*- U KM (£§* 
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4-7;VtPt7^I/^^y|E'(l7 7mg, 0. 9 3 5 U ^/V-) jo .fctfl- 
^fvU- 3 - ( 3 -v^ *A>7 5 K • S^tfe ( 2 6 8 m g , 

1.4 0 $ JJ*^) tsXTfl-t h*v*i"<yy YVT^-;Vim% (1 4 3mg, 
5 0.9 3 XV*M *MX.X&M.V#&M&L1t a £l£$&7k (15 0ml) 

«U (1 0 0m 1 X 2) T*ttWLfc 0 tttH^^7K> «S»*itt*Tfli* 

A^D7h^77^ V : g^^5"/W= 4 : 1-1 : 1) TfftSU IB* 

gtf* (3 4 7mg, 6 1%) Sr#/t. 
10 ^-NMRCCDCla) 6 : 2. 89 (1H, dd, J = 14.6, 10.6 Hz), 3.12 (1H, dd, J = 14.6, 

4.0 Hz), 3.59 (1H, s), 4.70-4.90 (1H, ra), 5.14 (1H, s), 5.91'(1H, tt, J = 

53.0, 3.0 Hz), 6.00 (1H, d, J = 8.4 Hz), 6.90-7.65 (14H, m), 7.88 (lH. d, 

J = 8.0 Hz), 8.11 (1H, d, J = 8.0 Hz), 8.41 (2H, brs). 

IRv max KBr cm- 1 :l642, 1626, 1582, 1505, 1480, 1426. 
15 mp 183-184t 

Anal. Calcd for C^F^O*: C, 65.13; H, 4.14; N, 4. 60 
Found : C, 65.03; H, 4.01; N, 4.35. 

mmm 2 6 3 

4-!7/M-p-N- { (IRS, 2SR) -2- (3-7/^n'7x^) -2-fcKn^f 

20 ->-i- [3- (i, i, 2, 2-x Yyyjv^rus. -^y-^/V] x-f-sv) -l- 
i-y hr^ K 

(IRS, 2 SR) -2-75/-1- (3-7/l/tn7i=^) - 3- [3- (1, 1, 
2, 2-T hyyj^nx. h^vO 7i=/V] 7"P^y- 1-^-— A* (3 0 0mg, 
0. 8 35!!^-^) <DT±h^YV^ (20ml) »4-7/Vtnt7i?vy 
25 jJ/Utfy®. (I56mg, 0. 83511 -t/U) *5ctt>* 1 3 - ( 3 -v^ fyl/ 

T^y^PtVV) *;*^n*'M(2 3 9mg, 1. 2 5 5 y^r/U) *5J; 
Vl-kKa^^HJT^/Mcfil* (12 7mg, 0. 8 35]]^) 
*tIx.T^i&T^«#tfc„ EJfcttfc* (1 0 0ml) T?*RU B^^^/w (1 
0 Om 1 X 2) tiWLfc. tttftf£&7k, ^^7KT^i5fe^U, 
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(^f-y : |Hfeac?vl/=4 : 1-2 : 1) T'MU 
Bftfe (2 8 3mg, 6 4%) £#7C„ 
'H-NMRCCDCl,) 6 :2.85 (1H, dd, J = 14.6, 10.6 Hz), 3.03 (1H, dd, J = 14.6, 
5 4.4 Hz), 3.60 (1H, d, J = 3. 8 Hz), 4.68-4.86 (1H, m), 5.10-5.20 (1H, tn), 
5.88 (1H, tt, J = 53.0, 3.0 Hz), 5.99 (1H, d, J = 8. 4 Hz), 6.92-7.60 (12H, 
m), 7.84 (1H, d, J = 8.0 Hz), 8.08 (1H, d, J = 7.8 Hz). 
IRv max KBr cnf 1 :1642, 1626, 1601, 1590, 1539. 
mp 175-17610 

10 Anal. Calcd for Cjy?,N(V0. IHjO: C, 62.83; H, 3.99; N, 2.62 

Found : C, 62.62; H, 3.79; N, 2.52. 

2US#ij2 6 4 . 

{ (IRS, 2 SR) -2- (3-^o p7i^) -2-fc Fn^ 
-1-C3-U, 1, 2, 2-rh77/t/tPxb'5f^) ^^V] xf/I/) -1- 

15 i-yhT^V 

(IRS, 2SR) -2-75M- (3-^PP7i^) -3- [3- (1, 1, 
2, 2-f h7 7^to'xh^) 7 P P/^V-1-^-'-^ (30 0mg, 

O. 7 95!)^) OTt b= MJ/I/ (2 Oml) 4-7/^0 "7^7^ 

^|y|(l5 1mg, 0. 7 9 5 1)*^) dSJ: Tj?l-ai^/U-3- (8-5***71' 
20 75:y^nfcVw) K'lSS (2 2 8mg, 1. 1 9 5 y^r/V-) *5i 

Tjl-t Ko^f^yy MJTy-^TKfP^I (12 2mg, 0. 7 95H;V) & 
APx.-CMT-«»bfc 0 RJtettSr* (1 0 0ml) "?#*U (1 
OOml x 2) T-tttfiLfc 0 ttW$£7K> m*'&M&-?mftBfrU ftjft (*Mc*E 

25 (^f-^ :ffffi6^/U'=4 : l-ffift^/W) TlftRU ^^W-^^rf-^ 
fe|fi|fti**Ts Bl$$) (I6 3mg, 3 7%) 

l H-NMR(CDCl,) 5 :2.84 (1H, dd, J = 14.4, 10.8 Hz), 3.01 (1H, dd, J = 14.4, 
4.2 Hz), 3.73 (1H, d, J = 3.9 Hz), 4.68-4.80 (1H, m), 5.06-5.12 (1H, m), 
5.88 (1H, tt, J = 52.8, 3.0 Hz), 6.02 (1H, d, J = 8.7 Hz), 6.92-7.00 (1H, 

500 



WO 02/059077 



PCT/JP02/00532 



m), 7.06 (1H, s), 7.08-7.18 (3H, m), 7.24-7.40 (4H, m), 7.40-7.58 (3H, m), 
7.80 (1H, d, J = 8.4 Hz), 8.07 (1H, d, J = 8. 1 Hz). 
IRv max lair cm- 1 :l642, 1626, 1601, 1537. 
mp 177-178°C 

5 Anal. Calcd for C28HMC1F5N0.J : C, 61.15; H, 3.85; N, 2.55 

Found : C, 61.09; H, 3. 70; N, 2.49. 

mum 2 e 5 

{ (IRS, 2SR) -2- (2-7 tfU *?y-4"(fi>) -2- 

t: h'n*i/-l- [3- (1, 1, 2, 2-t- Yi7)V*xizc. h*^). ^ 
10 M -1-1-7 hT5 K 

(IRS, 2 SR) -2-75A1- (2-7/^P tf U v^-4->f ^ -3- [3- 
(1, 1, 2, 2-r r^/I^Pihdfv') 7x=^] rn^y-l-^ (1 
.94mg, 0. 545H^) ©7th-M);l/ (20ml) Mt4-7;l'tP 
t7^^/^yt(l0 1mg, 0. 5 4 5 y*/H *Jj;7jti-jc^-3- (3 
15 -^^ f /U7 ? ; 7 P fc» ? F ■ itl ( 1 5 4 m g , 0. 8 

^/u) *J«ktfl-t: Kn^^^h UT>/-/V7KfPfe (8 2mg, 0. 5 4 5]) 
fctofcTaBrej&ftfllttLfc. RlS?KSr* (lOOml) T'MU RI^ 
f;Kl00mlX2) -CttffiLfc ttttt^fcTk, ^fP«*t?WS^» L, ftjft 

20 77^- (^f-^:@^Sfe^/U=2 : 1 -g^^/V) t***»U ftifccfvW 

B&)V>) (I8 9mg, 6 6%) 
'H-NMRfCDCls) 5:2.80-3.02 (2H, m), 4.39 (1H, s), 4.62-4.80 (1H, m), 5.18 (1H, 
s), 5.60-6.20 (1H, m), 6.27 (lH, d, J = 7. 4 Hz), 6.90-7.20 (6H, m), 7.20-7.40 
(2H, m), 7.42-7.62 (2H, m), 7.88 (1H, d, J = 8. 0 Hz), 8.02-8.20 (2H, d, J 

25 =6.2 Hz). 

IRv max nr cm" 1 :i642, 1615, 1601, 1585. 
mp 170-171*0 

Anal. Calcd for CjAoFeNzOj-O^^O: C, 60.27; H, 3.82; N, 5.21 

Found : C, 60.04; H, 3.63; N, 5.20. 
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«#J2 6 6 

{ (IRS, 2RS) -2- (6-7;V*PtP^y-2-^l') -2- 
tKo^S/-l- [3- (1, 1, 2, 2-T- b77^tnx h^rV) ^yv7k] axf- 
/P} -1-^-7 hT5 K 
5 (IRS, 2RS) -3- [3- 

(1, 1, 2, 2-r h77/^nx h^ix) 7i^^] 7P^'y-l-t-^ 
I (300mg, 0. 7 5 $ <DT^ hVfr (2 0 m 1 ) ^(314-7 

/UtBt??^;^^ (14 1mg, 0. 755D*;l'), 
(3-v^ 5 / ypt'/k) **r&*M $ K'ttSi (2 1 6 mg, 1. 13 

10 XV^M * 1-t hV 7^— ArttfBto (1 1 5mg, 0. 7 5$ 

y^/w) 3o«fcO*hy^gS*.7$y (1. 0 3m 1 , 0. 7 5 5; V s **) Sr*X-TM 
fiT*£fc«#Lfc. R&tt£jjc (10 0ml) t?WU BSfeai^/l' (1 0 Om 1 

X2) T*ttWLfc„ £&?n^^T-|iI&i5fc#U ftjR (MAW**?* 

■ #y*Eg*Lfc, ^^^W7A^b-7K^77^- (^^f- 

15 ^ :BSfe3i^=2 : l-gf^^VU) -CfilfSJU ;^arty^bS^li 
B#J#J (3 0 6mg,.76%) 

Ml-NMR (CDC1 3 ) 6 :2.82 (1H, dd, J = 14.4, 5.0 Hz), 3.02 (1H, dd, J = 14.4, 9.8 

Hz), 4.67 (1H, d, J = 5. 4. Hz), 4.80-4.96 (1H, ra), 5.10-5.20 (1H, ra), 5.88 

(1H, tt, J = 53.0, 3.0 Hz), 6.42 (1H, d, J = 8.8 Hz), 6.89 (1H, dd, J = 8. 2, 
20 2.6 Hz), 7.00-7.20 (4H, ra), 7.20-7.40 (2H, ra), 7.40-7.62 (3H, ra), 7.78-7.94 

(1H, m), 7.97 (1H, d, J = 8.4 Hz), 8.10 (1H, d, J = 7.2 Hz). 

IRv max^caf 1 :!^, 1626, 1603, 1578, 1535, 1454. 

mp 185-186°C 

Anal. Calcd for C^F^Oy C, 60.68; H, 3.77; N, 5.24 
25 Found : C, 60. 40; H, 3.61; N, 5.14. 

mi&M26 7 

{ (IRS, 2SR) -2-t Ko^i/-2- (4-7iy^7xx 

/v) -1- [3- (1, l, 2, 2-r Yy°7fl'*vx-Y* :t s) ^yitfr] - 
l-t7 V T 5 K 
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(iRS, 2SR) -2-TS/-1- U-y*S**sy -3- [3- (1, 
1, 2, 2-^Yyy/u^-n^h^y) 7x=^]^b/<V-1-*-A'(3 0 0b 
g, 0. 6 95U^) OT-feb^MJ/V (20ml) ^^4-7^*13^-7^ 
l/y*/^yt (13 1mg, 0. 6 9 5 y^t/P) *S£tfl-^A^S- (3-S?> 
5 f/l/75;7n^) #/U^5K'«iil[ (19 8ag, 1. 0 3 5 V *A0 
feitfl-fc Fndr^y^ hJJ TV—A**** (1 0 5mg, 0. 6 9 5; !1 *A-) 
^jDxtSlTHWLfc. Kfcttfc* (1 0 0ml) Tr«U »^Kl 
00mlX2) tttfflljt, ttlHJfcfcTk «Bi*ltofc-CKS*ft^t % V&k 

10 (^rl^ : ftg^5vW= 2 : l-ftBfcc^/U) T?t»$4U Bt^^-^f-^ 
S-ST* SAMb (2 8 6mg, 6 8%) £#fc„ 
. , 1 H-NMR(CDC1 3 ) 5 :2.85 (1H, dd, J = 14.4, 10.8 Hz), 3.10 (1H, dd, J = 14.4, 
4.2 Hz), 3.41 (1H, d, J = 3.0 Hz), 4.72-4.86 (1H, m), 5.04-5.10 (1H, m), 
• 5.88 (1H, tt, J = 52.8, 3.0 Hz), 5.95 (1H/ d, J = 8. 7 Hz), 6,94-7. 04 (5H, 
15 m), 7.06-7.20 (5H, m), 7.28-7.40 (3H, ra), 7.40-7.60 (4H, m), 7.81 (1H, d, 
J = 8.4 Hz), 8.08 (1H, d, J = 8. 1 Hz). 
IRv max n,r ciif 1 :1644, 1626, 1599, 1590, 1537, 1508, 1489. 
mp 155-156*0 

Anal. Calcd for C^F^: C, 67.21; H, 4.31; N, 2.31 
20 Found : C, 67.02; H, 4.27; N, 2.21. 

£160! 2 6 8 

N- ( (IRS, 2SR) -2- {A-y )Virny *.=.}V) -2-fc KP^-l- {3- 
[ (HJ7;vtD^f;w) *<y*JM ^tv) -6, 7-v>fc Fp-5H-^>- 
/ [a] [7] K 
25 1) 3- (4-7/ktB7i^) -3-**y-2- {3- [ (MJ7^n^^/W) 

3- [ (M)7;Vtn^f;I/) ^sV^T^—lV (4. 8 2 g, 2 3. 

1 5 p *:JV) <D$m^J-/V (60ml) gftl'ilW 9 V*)V-fo=.)V ( 2 . 9 2 g , 

2 5. 5 5 *3j;0MJ^^r5^ (3. 8 7ml, 27. 8^!)^/l/) 
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tlbfCo 3- (4-7/U^"B73i^V) -3-t^yyn/^|if;V (4. 8 7g, 

2 3. 2 5 0**") Ol/2-^ h*S':c*J' (50ml) 8Hft»C**Sfl;-J- h !J 
£A (0. 93g, 60%?fift, 23. 2 5 U ^) %Mz.s 1 B#OT# t 

5 fc 0 RlS«|i:3feKiil«bfcp»Vywflc©l. 2-^;* (lOml) m 

U ftfta^/V' (3 0 Om 1 X 2) T*ttffibfc„ ft 

10 i^fea:^/l^dff-^b?¥*gft$*TB«J*J (5. 6 7g, 6 1 %) fc^fc, 

r H-NMR(CDCl 3 ) 5 :l. 12 (3H, t, J = 7.2 Hz), 3.26-7.42 (2H, m), 4.11 (2H, q, 
J = 7.2 Hz), 4.56 (1H, t,. J = 7.5 Hz), 7.06-7.16 (2H, m), 7.26-7.38 (2H, 
m), 7.44-7.54 (2H, m), 7.94-8.02 (2H, m). 
IRv nax° r ciif l :l738, 1688, 1599, 1508. 

15 mp 72-73t 

Anal. Calcd for C 19 Hi 6 F 3 0 3 S: C, 57.00; H, 4.03 
Found : C, 56.99; H, 4.06. 
2) (2RS, 3RS) -3- (4-7;VtP7i^) -3-t (3- 

20 (3. 7 4 g , 27. ^JU) OXP^JV^—'r/V (10 0ml) 

J&fcfc*^***"^!)?* (2. 0 8g, 5 4. 8$y^) *Mx.X£MX- 

3 0#*#Lfc 0 3F»»«r5*U 3$tK3- (4-7;^a7i=/v) -3-**y 
-2- {3- [ {Y])7frj>rut=f-jV) ^] ^V^yW ^n/^Ifcc^/J/ (5. 5 
g , 13. 7 5 !) *^) ©^^Vcc— r/W (50ml) M£ 0 ^ ^Tiq^T 3 

25 0 ltc 0 g«n 1 mj&mzixi*-x&j&&ikit> > fmamm*x°tpm&, e 

^7K (200ml) trials ffim^^ (20 0ml X 2) T*&fflUc 0 

HfRU BWti (5. 4 0 g ; 9 8%) fcftfc. 
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l H-NMR(CDCl 3 ) 6 :0.91 (3H, t, J = 7.2 Hz), 2.88-3.10 (4H, m), 3.87 (2H, q, 
J = 7.2 Hz), 5.02 (1H, d, J = 4. 8 Hz), 6.98-7.12 (2H, m), 7.18-7.52 (6H, 
m). 

IRv max ltBr cra' , :l725, 1605, 1510. 
5 3) (2RS, 3RS) -3- (4-7/^o7x-;l/) -3-k Ka^-2- {3- 

( 2 R S, 3RS)-3- (4-7 JVjru? -3-fc Kp^v'-2- { 3- C ( b 
!)7^P^fM f-itl -/u/Om^^ (5. 3 0 g, 13. 17 

$ y o^;-/Kl50ml) t&RK 2ftJfejc»ft^ F V !7.Mcj8tt ( 1 
10 3. 2ml, 2 6. 4 5 JJ %1tAZ-, M"Wl*#«#Lfc. &fttt£rftt8£x 

ia3©fi»*JP^.'iW*i Lfcfcs ttHfc*^ (2 0 Om L X 2) -ettffiLfc. ttffl 

^S^M^^-^f-^^S^^-arTi^ (.3. 9 8g, 8 1%).* 

15 l H-NMR(CDCl 3 ) 5 :2. 90-3. 10 (3H, m), 5. 07 (1H, s), 6. 98-7. 10 (2H, m), 7. 12-7. 42 
(5H, ra), 7.47 (1H, d, J = 7.4 Hz). 
IRv muP r m l :im, 1607. 
mp 121-122*0 

Anal. Calcd for C n H 14 0 3 SF 4 : C, 54. 54; H, 3. 77 
20 Found : C, 54.58; H, 3.80. 

5) (4RS, 5SR) -5- (4-7;>*c7a=^) -4- {3- [ (^17^ 
ntf-M =?Hr\ >*y*JM -l, 3 !J i?l/-2-1rl/ 

(2RS, 3RS) -3- (4-7A'*v7x.-A') -3-t KP^r^-2- {3- [ (h 

y 7/\s*ut fir'] •<y&A') 7°u;<ym (3. 9g,io. 425 y *M 

25 <DTFvfcKn77i/ (15 0ml) ?m\^ 5?7*=^*^*UA'TS?K (2; 
4 7ml, 11. 5 5; U^/P) <k h y 3L^JVT % y (2. 18ml, 15. 6$y 
*^) H*W*Ulia*Ufc. EJfciK**Wfr&, »EE9*Lfc. 

tfifilfSSU BSfe^A ^f-^fclSgfiS^Ts Bttft (3. 4 5g, 8 9%) 
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'H-NMRCCDClj) 8 -2.31 (1H, d, J = 3.0 Hz), 2.35 (1H, s), 4.20-4.34 (1H, in), 
5.13 (1H, brs), 5.79 (1H, d, J = 7.8 Hz), 7.04-7.20 (3H, m), 7.20-7.44 (4H, 
m), 7.54 (1H, d, J = 7.6 Hz). 
5 IRv max^cnf^nSS, 1609, 1595, 1514. 
mp 132-133*0 

Anal. Calcd for C 17 H 13 N0 2 SF<: c, 54.98; H, 3.53; N, 3.77 
Found : C, 55.28; H, 3.47; N, 3.98. 

6) (IRS, 2 SR) -2-75/-1- (4-7;^P7i^) -3- {3- [ (h 
io !)7;^p^f;v) f-tir] y^=.jv) /P^V-i-t^ 

(4 R S , 5SR) -5- (4-7/Vtc7x-;H -4- {3- [ (M»7/^n^ 
f^) -1, &ls-2-*V (1. 3 0g, 3. 50 

$ V =e/u) <d^z ; ~/v ( 3 m l ) ifcttfc sffij&kSHb*?- h y £^7kM (1.3 
lml, 10. 5 5 JJ ^JU) *Mtl, 8 0 < C^T4I^P t g^#bfc o KJSSK^tK (2 
15 0ml) ZMzLs mWt^J-'V (5 Om 1 X 2) T?&m L7t. $|±|«**3 J^g&fa 
&!fcfcT»*fe^U ^ <#S*aU*r* r *S'*A) &«BEg:fc LTBftfe (0. 8 g, 
7 7%) 

: H-NMR (CDC1 3 ) 5 : 1. 80-2. 30 (2H, m), 2.42 (1H, dd, J= 13.6, 10.2 Hz), 2.83 
(1H, dd, J = 14.0, 2.6 Hz), 3.20-3.40 (1H, ra), 4.69 (1H, d, J = 4. 8 Hz), 
20 7.00-7.20 (2H, tn), 7.20-7.56 (6H, m). 
IRv max l(Br cnf 1 :l752, 1605, 1508, 1476. 

7) N-((1RS, 2SR) -2- (4-7/^P7x^/l/) -2-fc Ka^-1" 
{3- [ (YU 7 As*u f-^] s<WM -6, 7-i?t KB-5H 

-^.yy* [a] [7] 7^uy-i-*^t5K 

25 (IRS, 2SR) -2-757-1- (4-7/^7*^) -3- {3- [ (MJ 
5^] y*-/U] /P/'Jy-l-twV (4 5 0mg, 1. 515 
D^P) (DT-th-hVA' (20ml) fflfcfcG, Kp-5H^/ [a] 

i/fV^Tls-l-lUUTSym (2 8 4mg, 1. 5 1 5 V *5 £U< 1 -xf 

/W3- (3-^7W^y/Pfc» #/Wj?iM5 K-HOMft (4 3 5mg, 2. 
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2 7 5 V**) SJcfctfl-t h*v*i^<>y h V TV—fr^M^ (2 3 lmg, 1. 

5 1 5 y *m zMx.xMm.xmwstw wt„ as^sr* doomi) xmi u 
ffifc^f-A, ( i o o m i x 2) -ettW tfco ttW$£*s &fp&fcK-eii|B&SfcfrU 

5 h^77^ (^-u-^ : &m^*=2, : i-mm^M xmmu mm*-^ 

fr-^^yfrbfttti&ZltX, ntm (3 9 6mg, 5 1%) 
l H-NMR(CDCl 3 ) 5 : 1.90-2. 08 (2H, m), 2.12-2.24 (2H, m), 2.60-2.72 (2H, m), 2.81 
(1H, dd, J = 14.7, 10.5 Hz), 3.00 (1H, dd, J = 14 7, 4.2 Hz), 3.52 (1H, d, 
J = 3. 6 Hz), 4.62-4.74 (1H, m), 5.00-5.08 (1H, m), 5.77 (1H, d, J = 8.7 Hz), 
10 5.88-5.96 (1H, cn), 6.19 (1H, d, J = 12.0 Hz), 6.90-7.00 (1H, m), 7.00-7.20 
(4H, m), 7.30-7.60 (6H, m). 
IRv raax^cm" 1 : 1638, 1512. . 
mp 163-164°C 

Anal. Calcd for gyft S: C, 65.23; H, 4.89; N, 2.72; S, 6.22 
15 Found : C, 65.02; H, 5.02; N, 2.79; S, 6.22. 

mmm 2 6 9 

4-7;M-P-N- ( (IRS, 2SR) -2- (4-7;^C7i=^) -2-fc Kp* 
*y-l.- {3- [ (hV7**v*<?M ^/u) -i-t7h75 

K 

20 (IRS, 2SR) -2-757-1- (4-7^P7i^) -3 - (3- [ (f!) 

7 /\s*n 7*-M (4 5 Omg, 1.515 

y^V) <D7-tb~hV* (20ml) 4-7^^-0-^7^ WfrfViRl/®. 

(2 8 7mg, 1. 5 1 5 fcJ;t)!l-xf;W3- (3-^W5; 7n 

if/U) %)V$>M 5 K • mm& (435mg, 2. 2 7?y *M &£X*1 -k K 
25 P^-C/^yy* h P T^^Hl (231mg, 1. 5 15!) ZMz.XgM. 

Lfc. Sffitt*:* (1 O Om 1 ) T?#f5U BH&t^Vl' (1 0 Om 1 X 

2) tifflit mmm*^ ma-m^xmm^u &m rnxm-*?*^ 
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T N (44 7mg, 5 7%) £#7i 0 

'H-NMRCCDClj) 5 :2.85 (1H, dd, J = 15.2, 10.8 Hz), 3.04 (1H, dd, J = 15.0, 
3.9 Hz), 3.43 (1H, d, J = 3. 6 Hz), 4.70-4.82 (1H, m), 5.04-5.10 (1H, m), 
5.98 (1H, d, J = 9.3 Hz), 6.92-7.02 (1H, m), 7.02-7.12 (3H, m), 7.30-7.58 
5 (8H, ra), 7.77 (1H, d, J = 8. 7 Hz), 8.08 (1H, d, J = 8.4 Hz). 
IRv max KBr cnf l :1642, 1626, 1601, 1537, 1512. 
mp 192-193°C 

Anal. Calcd for C^oW S: C, 62.66; H, 3.90; N, 2.71; S, 6.20 



10 %Mm 2 7 0 

N- { (1 RS, 2 SR) -2- (4-7/l/fP7x^;l^) -2-fc Kn^rv'-l- [ (2, 
2, 3, 3-7h77;^n-2, 3-^tFa-l, 4--<^y'v ? ^-=¥v'^-6— f/U) 
Hf-fU] zr-=f-lV\ -6, 7-i?fc KB-5H-^y/ [a] [7] Tl'* 

15 1) 2, 2, 3, 3-fb77;^a-2, 3-^tFn-l, A-^VW-fr^y 

y-e-^/^y^k 



2, 2, 3, 3-ff77;kta-2, 3-5?fcKn-l, 4-<yy*i?*-*$'y- 
6-jJJUtf~Y])/U (5. Og, 2 1. 4 45!)^) ©Si (2 0ml) » 
&&& (2 0ml) SriDx. N JftftAHKtiHfElfc. R&#&*l«flU UrfflLfclSfcfc 
20 7KT'»U 1«J*> (4. 7 6g, 8 8%) £#fc 0 

^-NMR (CDCI3) 5 : 7. 26 (1H, d, J = 8. 7 Hz), 7.90-8.00 (2H, ra), 11.00-11.80 (1H, 
br). 

IRv max KBr cm- 1 :l726, 1701, 1624, 1597, 1508. 
mp 103-104°C 
25 Anal. Calcd for CgHAF*: C, 42.88; H, 1.60 



2) (2, 2, 3, 3-fF77;^n-2, 3-^tFo-l, A-^yy^^- 
TMtfcy^AT/l'^'i'A (1. 4 0g, 3 6. 8 9?!)^) ©xf7tF 



Found : C, 62.56; H, 3.86; N, 2.66; S, 6.34. 



Found : C, 43. 13; H, 1.60. 
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D77V (30ml) »2, 2, 3, 3-fb77;V^P-2, 3-5?t Ko- 
1( 4-*<^S*?tti,y-6-*A<tfym (4. 65g, 18. 44 5!)^) * 

5 /l/*7^a-7b^7^- V : 4 : 1) "CUt^U 

(3. 5 4 g, 8 1%) £#fc 0 
l H-NMR(CDCl,) 5 : 1. 87 (1H, t, J = 6.0 Hz), 4.69 (2H, d, J = 6.0 Hz), 7.08-7.20 
(3H, m). 

IRv max^cif^lBll, 1510, 1441. 
10 3) 3- (4-7^tP7*=^) -3-**y-2- [ (2, 2, 3, 3-xby7 

(2, 2, 3, 3-7 l f«77;Vtn-2, 3-^kKa-l, 
6-^/W) pt^/— /V (3. 4 8g, 14. 6 5P^V) Og^^dOOm 

16 1 ) JWfcldfcfb* * ( 1 • 25ml, 16. 1 5 !)^) *3=fctfMJ 

^^ /VT 5^(3. 05ml, 2 1. 95 9 «r»l£. Sit 2 ftffifttt Wt„ 
«$£6i§U 5*fc*E«*Uj*S'A#*lll^fc. 3- (4-7;^P7x= 
;V ) -s-^y-^u^m^^ (3. 07g, 14. 6 5 9*^) ©1, 2-v 5 
t y (2 0ml) ®mzfr$ik1-h))t?& (O. 58g, 6 0%^, 

20 14.659 *M ZMz., Mt l BlW Lfc„ KlSttlcjtelcPKbfc^ ^ 
'#©1, 2-^ (10ml) »ITU KPm*£MKXlt&- 

(3 0 Om 1 X 2) X-mmi>tc 0 «lffl»Sr*s &ft£^T-li»frU ftjft (M 

25 4- (^MJ-V : fMfc**7i'«4 : 1) "ClMI UBWI^/i- — ^t^feS^lr 
^ftlftft (4. 4 9g, 7 1%) «r#fc. 

'H-NIUKCDCl,) 5 :l. 12 (3H, t, J = 7. 2 Hz), 3. 30 (2H, d, J = 7. 5 Hz), 4. 11 (2H, 
q, J = 7.2 Hz), 4.51 (1H, t, J = 7. 5 Hz), 7.03 (3H, s), 7.08-7.20 (2H, ra), 
7.96-8.04 (2H, m). 
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IRv ■ax Br cnf l :i736, 1688, 1599, 1508. 
mp 83-84°C 

Anal. Calcd for C 20 H 15 O 6 F 6 : C, 55.82; H, 3.51 
Found : C, 55.87; H, 3.42. 
5 4) (2RS, 3RS)-3-(4-7/l/tP7x=/l')-3-t Ko^>2-[(2, 
2, 3, 3-?h77;l'tc-2, 8-^tKB-l, 4-*yS*J**i/>-6-<4 JV) 

WM&h (2. 7 9g, 2 0. 5 5 y (D-J^f^^—f^ (10 0ml) 

m^im^ *aw- vy** ( 1 . 55 g , 40. 9 5 y ^ sra^-cM-? 

10 3 Oftmn^K.* U 5*^3- (4-7^P7x=/U) -3-^V 

-2- [ (2, 2, 3, 3-7 1 h77^tP-2, 3-^tKP-l, 4— <i^y^= 3 r 

tf-A'] ZfnXy&x-f'fl' (4. 4g, 10. 2 $ P <D 
*y|,jo-^/l/ (50ml) Wk* 0 °Q\ZXn%.X 3 0 £J*# bfc c SJEiKfc 1 ®£ 
• WfcbPfc-CEJfcfcJhit^ HKi* (2 00ml) 

15 |xfA. ( 2 0 0 m 1 X 2 ) 7?tt ffl tfc 0 «l W»*tK*S *lMS»*ifi*"T?83i* U 
ttft (&*fiKSN'^*S<'*-k) «SE©*LBl$^ (4. 4 0g, 10 0%) 

'H-NMRCCDClj) 6 :0. 95 (3H, t, J = 7.2 Hz), 2.84-3.02 (4H, m), 3.80-4.00 (2H, 
m), 4.96-5.04 (1H, m), 6.84-6.90 (2H, m), 6.96-7.10 (3H, m), 7.30-7.40 (2H, 
20 m). 

IRv max n,r cm- 1 :1725, 1607, 1510. 
Anal. Calcd for C 20 H l7 0 5 F 5 : C, 55.56; H, 3.96 
Found : C, 55.33; H, 3.97. 
5) (2RS, 3RS) - 3- (4-7;^P7*-/V) - 3-t h'a^7-2- [ (2, 
25 2, 3, 3-fh77;VtB-2, 3-ftKa-l, 4— <V^/ &tti/y-6 -4 A?) 

(2RS, 3RS) -3- (4-7/^P7*^V) -3-tKu*'>-2- C (2, 

2, 3, 3-fh77/i'tp-2, s-^tKp-i. 4-^y/^t^^y-6-^;v) 

^fA-] T'o^yRsf^ (4. 20g, 9. 7 15!?*^) ©^^/^ (2 0 
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ml) t$®K2%lfe7mik1-Yy ?J±*®m (9. 7m l, 19. 4$!)^V) & 

m^/u (2oom ix 2) -etttutfc mmwi%fr&£if&fti'k&fc'?foft^ 

6 f)S^$-f-Ci^ (3. 5 0g, 8 9%) £#fc 0 

^-NMRCCDCls) 5 :2. 84-3. 10 (3H, m), 5.08 (1H, s), 6.80-6. 92 (2H, m), 6.92-7.12 
(3H, m), 7.26-7.42 (2H, m). 
IRv max KBr cra" l :l752, 1676. . 
mp 90-9 1°C 

10 Anal. Calcd for C 18 H l3 0 6 F 6 : C, 53.48; H, 3.24 

Found- : C, 53.48; H, 3.18. 
6) (4RS, 5SR) -5- (4-7^71=^) -4" [ (2, 2, 3, 3- 
fh77^tn-2, 9-i?t Kp-1, 4-^yyi^^-yy-6-^/i-) ^fvk] - 

1, Vy-2-*y 

15 ( 2 R S , 3RS) -3- (4-7/^07*=^) -3-t Rndri/-2- [ (2, 

2, 3, 3-fh7 7;I/tP-2, 3-$?fc Ko-1, A-^vystttisy-B-' (M 
^f;l/] 7a/^t (3. 3g, 8. 16$S^) ©fh7tKn77y (12 
0 ml) m&i^ *j7*~/U7frX-fcy (1. 9 4ml, 8. 985 V^M 
h bV^^T^y (1. 71ml, 12. 2 5 JJ ^fcA') SrJlljix lBfUSWPfiM 

20 Lfc. m^M, JflESicLfc. U J»* ^ YJfyy 

j-igm^f-ju) -effiMum^^-^ *y-yfrt>m5Mi£'&x, ^mm (2. 

7 4g, 8 4%) fc#fc. 

X H-NMR (CDCI3) 5 : 2. 20-2. 40 (2H, m), 4.18-4.30 (1H, m), 5.28 (1H, brs), 5.79 
(1H, d, J = 8. 2 Hz), 6.77 (1H, s), 6.81 (1H, d, J = 8.8 Hz), 7. 00-7. 20 (3H, 
25 m), 7.20-7.40 (2H, ra). 

IRv modern" 1 : 1751, 1736, 1611, 1513. 
mp 191-192'C 

Anal. Calcd for C l8 H 12 F 6 N0 4 : C, 53.88; H, 3.01; N, 3.49 
Found : C, 54.06; H, 3.22; N, 3.60. 
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7) (IRS, 2SR) -2-75/-1- (4-7**B7x^) - 3- (2, 2, 
3, 3-rh77/l'tP-2 ) 3-vJtKP-l, A-^y/iftti/ls-G-JM "f 
xiAV-X-^ — )\s 

(4 R S, 5SR) -5- (4-7;l/to7x=M -4- [(2, 2, 3, 3-r h 
5 7 7;^n-2, 3-^tKP-l, A-^-VWttl/V-b-'i M ^fvl^-l, 
3-^-drf-yy v 5 ^-2-^-y (1. 50g, 3. 74$3^;1') (1 

omi) mmk 8 mfeTmfci- hy <?j**mm a. 40ml. n. 2^d*^) 

£AP;U 8 0 t CKT«Wtfc o £]£»7k (20ml) ^Px.^ Si^(5 
0ml X 2) -etttfcJLTto ttW^^*3it^lS?P^7KT-^U (^7K«^ 
10 •t^v'^) mTOg*tfc 0 a^Sr^^^-^^-f-^^^^B^^T 
llftt) (0. 81g, 5 8%) %ntCo 

X H-NMR (CDC1 3 ) 8 '• 1. 00-1. 60 (2H, br), 2.36 (1H, dd, J= 14.0, 10.2 Hz), 2.80 
(1H, dd, J = 14.0, 2.8 Hz), 3.18-3.30 (1H, m), 4.62 (1H, d, J = 5.2 Hz), 
6.90-7.00 (2H, m), 7.00-7.14 (3H, m), 7.30-7.42 (2H, m). 
15 IRv max^WaeOS, 1508, 1279, 1219. 
mp 87-88°C 

Anal. Calcd for C l7 H 14 F 5 N03: C, 54.41; H, 3.76; N, 3.73 
Found : C, 54.40; H, 3.66; N, 3.66. 

8) N-{ (IRS, 2 SR) -2- (4-7/Vta7x^) -2-fc Rn^-l- 
20 [(2, 2, 3, 3-x Kp-1, 

§-4M -6, 7-v?tKP-5H-'<yy' [a] [7] 

y-i-#/v#>iJ-s; K 

(IRS, 2SR) -2-757-1- (4-7Mn7x^;W -3- (2, 2, 3, 
3-rh77/i'tn-2, Ko-1, 4-^<y/^^yy-6-^ ;\^) "fxu* 

25 y-l-t^(2 5 0mg, 0. 6 7$D*rM <OT±Y=^hV^ (2 0ml) $ 
m\Z6, 7-^fc Kn-5H-^yy* [a] 9 st v^Ty-l-ll (12 5 

mg, 0. 6 75!)^) *5irji-i^;u-3- (3-^^X5 ;7p fcVk) # 
/1/^$F-Iil (19 1mg, 1. 0 0 5 V^/v) *$£Tj?i-fc Kodf-^ 
W h !) T^-/W7kfP^ (102mg, 0. 67$y *tia?LX 
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#Uc D K«£zk (10 0ml) T?**?U Wmt^» (1 0 0m 1 X 2) T*» 

WEffSLfc. aS*^y#^*7^P^h^77-{- OffiKai^i/) "Off 
KU ftixf/iz-^dfty^^^^tT, (2 5 7mg, 6 9%) Sr 

6 #feo 

l H-NMR(CDCl 3 ) 6 : 1.90-2. 10 (2H, m), 2.12-2.26 (2H, m), 2.60-2.74 (2H, ra), 2.79 
(1H, dd, J = 14.6, 10.2 Hz), 2,95 (1H, dd, J = 14.6, 4.4 Hz), 3.35 (1H, d, 
J =3. 8 Hz), 4.50-4.70 (1H, m), 4.98-5.08 (1H, ra), 5.78 (1H, d, J = 8.8 Hz), 
5.84-6.00 (1H, m), 6.19 (1H, d, J =11.6 Hz), 6.90-7.20 (8H, m), 7.38-7.50 
10 (2H, m). 

IRv max KBr cm" l :l636, 1607, 1510. 
mp 184-185°C 

Anal. Calcd for C^NO^: C, 63.85; H, 4.43; N, 2.57 
Found : C, 63.79; H, 4. 70; N, 2. 64. 

15 MMM 2 7 1 

{ (IRS, 2 SR) -2- (4-7/^07i^) -2-fc Kp=¥ 
[ (2, 2, 3, 3-7^77/1/^-2, 8-S>fcK»-l, 
df^y-6-^/^) -l-t7h75 F 

(IRS, 2SR) -2-7U-1- (4-7/l/tn7i=/V) -3- (2, 2, 3, 
20 3-r b7>VM-P-2, 3-^tKP-l, 4-^>'>/v ? ^-^-v'>'-6— T/V) 

y-l-t-/M2 5 0mg, 0. 6 7 5 JJ*/V0 (DTir l> = h }) (2 0 m 1 ) & 
tt4-7/l/tnt7^1/y^t*yi (1 2 7mg, 0. 6 7 § U *Jj;V 
1 -=.<?;u- 3 - ( 3 -v^ 5vVT 5 J -fn hT/i/) 5 K • ttftiL (19 1m 

g, 1. 00$y^^) j3J:lJti-t|fp^W/HI7y-^*|lift (102 
25 mg, 0. 675!) *^) *Mz.Xmm.X*m#MW Lfc. KJSI£&7j< (10 0ml) 
T-WU B»^^ (1 0 Om 1 X 2) T«tttt}tfc 0 ttffl$t£7k> 

i£i&£-frT N B» (2 9 0mg, 8 0%) 
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1 H-NMR(CDC1 3 ) 5 :2.84 (1H, dd, J = 14.6, 10.6 Hz), 3.02 (1H, dd, J = 14.6, 
4.0 Hz), 3.27 (1H, s), 4.64-4.82 (1H, in), 5.09 (1H, s), 6.04 (1H, d, J = 

9.0 Hz), 6.90-7.22 (7H, m), 7.36-7.66 (4H, m), 7.77 (1H, d, J = 8.0 Hz), 

8.01 (1H, d, J = 8.2 Hz). 

5 IRv max KBr cnf 1 :1642, 1626, 1603, 1534, 1512. 
mp 193-194t 

Anal. Calcd for C 28 H W N0<F 6 : C, 61.43; H, 3.50; N, 2.56 
Found : C, 61.32; H, 3.57; N, 2.58. 

mm i 272 

10 N-[(1RS, 2SR) -1- (4-te r t-^f/Ky^H -2- (3-^aa7 
-2-fc Knarv^fvl/j -6, Kd-5H-^/ [a] [7] T*S 

1) 2- (4-t e r t-Zf^/V^l/p/V) -3- (3-^Pa7x^) -3-&*V 

15 (4-tert-^7i^) ^/-^(H. lg, 86. 0 5!!^) 

(Dmk^f^ (200ml) mfcKMit* 9 y*;Vfc~/V ( 7 . 4 7 in 1 , 94. 
6 5 ]) *rfr) *5 it>* h U'jc^r ?y (18. 0ml, 129?!) =£)\>) &flnx.> 

3- (3-^na7i^) -3-^y7*n/^ixf/i. (19. 5 g, 8 6. 0 5 

20 k/h©i, 2-v^ Y*i/*-w (i o om i) mm^m^hv v& o. 

4 4 g , 6 0 %W&, 8 6. 0 5 ]) ^JU) fcAPx, MUX' 1 M#Lfc„ Rjfeft 
tft KHiS Lfc ^ i/;Mfc<£ 1 , 2 -S^ h j/x * y (10ml) SrMT U 

(3 0 Om 1 X 2) T«ttffibfc D ttffl^&Tk t&fP^^7j<T«^#L, fgjft (M 

j~ {^^y ; ^rc^=4 : 1) Tlf§SL@6W;J (3 1. 1 g, 9 7%) £ 
#7c„ 

l H-NMR(CDCl3) 8 : 1.13 (3H, t, J = 7.0 Hz), 1.28 (9H, s), 3.29 (2H, d, J = 7. 4 
Hz), 4.11 (2H, q, J = 7.0 Hz), 4,54 (1H, t, J = 7.4 Hz), 7.08-7.18 (2H, m), 
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7.22-7.44 (3H, m), 7.48-7.56 (1H, in), 7.81 (1H, dt, J = 7. 6, 1.6 Hz), 7.89 
(1H, t, J = 1.8 Hz). 
IRv max rar cm _l :1738, 1694, 1570. 
Anal. Calcd for C^OlOg 0.111,0: C, 70.53; H, 6.77 
5 Found : C, 70.38; H, 7.02. 

2) (2 R S, 3RS) -2- (4-t e r t-/fMy^) -3- 

&&M$ri (2 2. 3g, 163. 6 5 V *)V) (D-J^^—f/U (5 0 0ml) 
mfcfcfcmtKVmi-b}) ?A (12. 4g, 3 2 7. 2 5 JJ 
10 T*3 0^m#bfc o TFmm&Z&U 5«fc2- (4-ter t-7f-Ax< s S*jA<) - 
3- (8-^BP7x=^) -S-^y^O^^gfe^/V (3 0. 5g, 8 1. 8 5 
!)^)Oi?if/Vx-f;K2 0 0ml )^&0°C{£T;!Ju£T3 0#tt#L7i o 

HI-tK (2 0 0ml) &JPx., BWfc*?"- 
;K2 O Om 1 X 2) Tifcffl Lfc„ ttffl$£zKfcJ:tf&fa&fi7KTi^U ft* OS 
15 7K«^^^!7A) $ttEg£bBft<|ft (2 6. 8g, 8 7%) £#fc 0 

J H-NMR(CDC1 3 ) 8 :0. 92 (3H, t, J = 7.0 Hz), 1.27 (9H, s), 2.80-3.00 (3H, m), 
3.14 (1H, d, J = 3.0 Hz), 3.80-4.00 (2H, m), 4.96-5.04 (1H, in), 7.01 (2H, 
d, J = 8.4 Hz), 7.18-7.30 (5H, m), 7.41 (1H, s). 
IRv max KBr cm- 1 :l728, 1713, 1597, 1574. 
20 Anal. Calcd for C^C^ 0.5H Z 0: C, 68.83; H, 7.34 

Found : C, 68.71; H, 7.32. 

3) (2RS, 3RS) -2- (4-t e r t-7*fM^W -3- (3-^po 
7i=/0 -3-tKP^7 , P/^l 

( 2 R S , 3RS) -2- (4-t e r t-^f-A^^M -3- (3-^nP7x 
25 ^) -3-tFn^/a^yi|if/l/(2 6. 5g, 7 0. 7 V <Dt f 

/-/v (200ml) mmz2imimfc-r v v (70ml, ho? 

LfcSL ffik^fr (5 0 0ml X 2) TjfcfflLfc. tttU^$r7K*3 £XfffiM&Ck 
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^■fyfrtbU&Mi^xBmm (15. og, 5 9%) 

l H-NMR(CDCl 3 ) 8 : 1. 28 (9H, s), 2.80-3.10 (3H, m), 5.08 (1H, d, J = 4.0 Hz), 
7.00 (2H, d, J = 8.4 Hz), 7.20-7.30 (5H, m), 7.41 (1H, s). 
IRv max^crtf^mS, 1599, 1576. 
5 mp 117-118°C 

Anal. Calcd for C^CIO,: C, 69.26; H, 6.68 
Found : C, 69. 18; H, 6.68. 
4) (4 R S, 5 SR) -4- (4-t e r t-^fM^/V) -5- 

-1, 3-^-fyv^-2-^ 

10 (2 R S, 3RS) -2- -3- (3-^nn7i 

-S-tFP^P/y^ (14. 5g, 4 0. 6 5 I) ^r/V) COx h 7 t K 
X27?y (40 0ml) W@LK-> -Jy^^^^V JVTVY (9. 6 3m.l, 4 
4.7 5 JJ^AO t bV^frT^y (8. 50ml, 6 0. 9 5 ]) */V) 

i&mtommffiLtc. mj&m&tkwt; w.m^htc B mmm^fc (soomn 
7kt^b > urn (Mfctiofcr ««EE«*bfc. mmm^mk^^ 

Ti5fc}£U S^4b (9. 6g, 6 9%) &#fc D 

Mi-NMRfcDC^) 5 : 1.29 (9H, s), 2.04-2.36 (2H, m), 4.16-4.30 (1H, m), 5.03 (1H, 
brs), 5.76 (1H, d, J = 7.6 .Hz), 6.96 (2H, d, J = 8.4 Hz), 7.24-7.40 (6H, 
20 m). 

IRv xn&'aP'llM. 
mp 215-216°C 

Anal. Calcd for C^Cl N0 2 : C, 69.86; H, 6.45; N, 4.07 
Found : C, 69.65; H, 6.46; N, 4.10. 
25 5) (IRS, 2SR) -2-75A3- (4-t e r t-7*^7s=/V) -1- 
(3-^PP7i^) fu^y-l-jr^/v 

(4RS, 5 SR) -4- (4-t e r t-^/V^yPjV) -5- (3-^on7x 
rvu) -1, 3-**(-9Syi?y-2-*y (9. 50g, 27. 6^H;V) ©i^ 
S-JV (70ml) 8 fcjfc^b^hy (1 7. 3ml, 138 
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5 V *MtLs Z QXXLXm&bWXslt. Rj6»t7fc (2 0ml) £JPx, & 

m^T/is (5 omi X2) r-ttttj Lft 0 ®&m%fc&£x*mi'k}fokxft i fr u $ 

ft atoicSM^**'**) &«JEES*U IftMfc (8. 8 2g, 10 0%) 

fee 

5 ■HtNMRCCDCI,) 6 :1.30 (9H, s), 2.31 (1H, dd, J= 14.0, 10.6 Hz), 2.73 (1H, 

dd, J = 14.0, 3.4 Hz), 3.22-3.34 (1H, m), 4.67 (1H, d, J = 4. 8 Hz), 7.05 

(2H, d, J = 8.0 Hz), 7.24-7.36 (5H, m), 7.42 (1H, s). 
IRv max^'enf 1 :^, 1574, 1512, 1474. 

6) N- [ (IRS, 2SR) -1- -2- (3- 

10 ^BP7s=/H-2-t 7-v>t Kd-5 H-^-^/ [ a ] [7] 

(IRS, 2SR) -2-T5/-3- (4-ter t-^/^cn-zU) -1- (3- 
. ^au?*^) ^D^y-l-^V (3 5 5mg, 1. 1 7 5 ]) <DT± h 
= h V* (20ml) J&ttfcB, 7-S?fc Kn-5H-^y/ [a] i^O'V/^i'- 
15 1-*A/JJ?V» (2 2 Omg, 1. 1 7 S U -t/V) feitfl-J^/U- 3- ( 3-^ 
f^r^/^n^) #^/f5K-J4»t (3 3 6mg, 1. 7 6 % V 
*5 <ktf 1 -b Kn ^rv'^VJ/ h U T^-^Tkft* ( 1 7 9 m g , 1 . 1 7 ^ ]) 

&MjLx&m.-emmt Lfc„ s«^7k (loomi) xmi U g^^^/P ( 1 

0 0m 1 X 2) T-teffiLfc 0 tttti$!&7Ks fiftAJfcJcCliWfc* U « (&*«£ 

(^■^^ :g^3i^=4 : 1-2 : 1) ~e^t N Rlfta^A^^FiJ-^fcS 
Bftft (3 4 8mg, 64%) &#fc 0 
'H-NMR^DClj) 6:1.30 (9H, s), 1.90-2.08 (2H, ra), 2.10-2.24 (2H, m), 2.60-2.78 
(3H, m), 2.96 (1H, dd, J= 14.4, 4. 8 Hz), 4.35 (1H, d, J = 4. 4 Hz), 4.60-4.76 
25 (1H, m), 4.98-5.06 (1H, m), 5.67 (1H, d, J = 7. 8 Hz), 5.88-6.02 (1H, ra), 
6.28 (1H, d, J = 11.8 Hz), 6.88 (1H, dd, J = 7. 4, 1.4 Hz), 6.98-7.18 (4H, 
ra), 7.20-7.38 (8H, m), 7.47 (1H, s). 
IRv max^cnf^ieSS, 1514. 
rap 142-143°C 
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Anal. Calcd for C 31 H M C1 N0 2 : C, 76.29; H, 7.02; N, 2.87 
Found : C, 76.19; H, 7.15; N, 2.83. 

mmm 273 

N- [ (IRS, 2 SR) -1- (4-t e r t-^JWOV/V) -2- (3-^pp7 
5 -2-t Kn^i^fvH 1 -i"7 b7 % K 

(IRS, 2SR) -2-7%; -3- (4-t e r t -7=}-)Vy zx. s-As) -1- (3- 
^dd7i=;u) /a^y-i-t-;M3 5 5mg, l. H^D^M <D7±h 
-hVfr (2 0ml) ;Ujrv1-7 ? vy% (2 2 3mg, 1. 

1 7 5 U *s «tt^ 1 -xf-M- 3 - ( 3 -v^ f;vr fc» HM£*M $ 

10 K-StS (3 3 6mg, 1. 7 6 $ !) *A) *3<fct*l-fc Kn^^/ h i)7 
✓-/^ft* ( 1 7 9 m g , 1. 175'J ^iP^TMT'j^3i# Lfc„ R 

(10 0ml) TtffrRU mm^T/is ( 1 0 0 m 1 X 2) X'ttW Lfc„ #j 

15 1-2:1) t?flHRU mfc^fr-^*^yfrbWfc&Z^X, |«*(3 3 3m 
g , 6 1 %) Sr#fc. 

4HMR(CDC1,) 5 :2.74 (1H, dd, J = 14.4, 11.0 Hz), 3.02 (1H, dd, J = 14.4, 
4.4 Hz), 4.15 (1H, d, J = 4.4 Hz), 4.70-4.86 (1H, m), 5.04-5.12 (1H, m), 
5.85 (1H, d, J = 8.0 Hz), 6.90-7.20 (4H, m), 7.24-7.60 (8H, m), 7.89 (1H, 
20 d, J = 7.6 Hz), 8.07 (1H, d, J = 8. 0 Hz) 
IRv max KBr cm- l :l640, 1624, 1599, 1580, 1514. 
mp 144-145*0 

Anal. Calcd for C^Cl FN0 2 -0. IHjO: C, 73.27; H, 5.98; N, 2.85 

Found : C, 73.05; H, 5.74; N, 3.09. 

25 £ffi«2 7 4 

N- [ (IRS, 2 SR) -1- (4-t e r t-^jU^O-^M -2- (3-^na7 
a^;i/) -2-t Fo**/xf^] -5-^pa-l-t7 hTS K 

(IRS, 2 SR) -2-TS/-3- (4-t e r t-^7s^) -1- (3- 
^OD7s^V) /D/vV-l-^d. Og, 3. 1 5 5; U^A) ©T-fe 
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MJ/U (4 0ml) »5-^nnt7^y*Myi (6 5 lmg, 3. 1 

5 $ JJ *3 i V 1 -o^/W- 3 - ( 3 9vV7 % J 7° u fc» * 5 K • 
j£St(7 25mg, 3. 785 y^U) *5<t01-t Kn^i/^i/hUT s /- 
Kfcfqft (482mg, 3. 15 5 J?**") atTifiT*H»lfc 0 gf&R 

5 &7k ( 2 0 0 m 1 ) U A* ( 2 0 0 m 1 X 2 ) -?Jftttj Lfc 6 ftkWiS 

^©#lSr^y^y;W*7A^n^ h^77^- ('^MM' : SBftaifvl^ 4 : 1- 
1:1) TttRU Wi^/l^^^bffilWIS^r, B«J«J (1. 0 4g, 

6 6 %) &&fc„ 

10 'H-NMR (CDC1 3 ) 5 :l. 31 (9H, s), 2.74 (1H, dd, J = 14.2, 11.0 Hz), 3.01 (1H, 
dd, J =14. 2, 4. 4 Hz), 3.98 (1H, d, J = 4. 4 Hz), 4.70-4.88 (1H, m), 5.02-5.10 
(1H, m), 5.90 (1H, d, J = 8.0 Hz), 7. 13 (2H, d, J = 8.4 Hz), 7.22-7.60 (10H,. 
m), 7.73 (1H, d, J.= 8.8 Hz), 8.31 (1H, d, J = 8. 4 Hz). 
IRv BM^cm" 1 '.!^, 1572, 1518. 

15 mp Wl-WZX, 

Anal. Calcd for C^Cl-J^ : C, 71.15; H, 5.77; N, 2.77 
Found : C, 71.10; H, 5.83; N, 2.56. 

H3S#J2 7 5 

N- [ (IRS, 2SR) -1- (4-t e r t-^fMyi'/l') -2- (3-^dp7 
20 cc-zi') -2-fc Fndft/^/u] -5-~7;Ust-n-l-i~7 h7 5 K 

(IRS, 2 SR) -2-757-3- (4-t e r t--/f;W7x=^) -1- (3- 
^anyx^) ^n^v-l-t-zv (300mg, 0. 9 4 5 V *M (DT± V 
= MJ^(20ml) tfflfcfc 5 -7/Vtot7^ Uyjj/Utf^M (1 8 Omg, O. 
9 45!J*;i/) fcitf l-^9vU-3- (3-v ! 7f-/WT5:y7 0 DbVw) %/Ut$*M* 
25 K-iUMfc (2 1 7mg, 1. 1 3 § JJ */!/) fcitfl-fc pu^yOS h VT 
^/-)Vimm ( 1 4 5 m g , 0. 94$!) ^JHxT^fiT^^» L/t„ R 

JtS«Sr* (10 0ml) ftlU gfRai^ (1 0 Om 1 X 2) TttWLfc. ft 

ffiScS:*, «ffirttttoKT?)i*«f>Ux W (^7kW-^^v"7A) m«EteL 
ft, ffigVo&uyxywy&tvirbyvyj- (r**t-t> : B»^^= 4 : 
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1) TitSSU fm^A^^-fl^hfftkA^^Xs EM® (0. 24g, 5 
3%) Srffe, 

^-NMR (CDC1 3 ) 5 :i. 31 (9H, s), 2.74 (1H, dd, J = 14.2, 10.6 Hz), 3.01 (1H, 
dd, J = 14.2, 4.4 Hz), 4.02 (1H, s), 4.70-4.88 (1H, m), 5.07 (1H, t, J = 
5 4.0 Hz), 5.89 (1H, d, J = 7.0 Hz), 7.04-7.20 (4H, m), 7.22-7.44 (7H, m), 
7.50 (1H, s), 7.60 (1H, d, J = 8.4 Hz), 8.12 (1H, d, J = 8.4 Hz). 
IRv miiP'cm'-.me, 1595, 1584, 1520, 1507. 
mp 102-103°C 

Anal. Calcd for CjoH^CIFNOj : C, 72.47; H, 6.04; N, 2.82 
10 Found : C, 72.47; H, 6.23; N, 2.60. 

mMWI 2 7 6 

1) 2- (4-te r tr°7 Y *f- 9 SA**l'i?A') -3- (3-^Dn7i^) -3- 

(4-t e r t-yb^7x=/P) *t /<- /V (5. 0 g, 27. 7 5 V 
15 <Dffi&^fr (70ml) t&mt.1M.fc* # ^XJlsft^/l' ( 2 . 36ml, 30. 5 
KVfl') SSZXfihV^'l'TS.y (5. 8ml, 4 1. 6$y^r/P) £Jp*u 

- (3-^ob7i^) (6. 29g, 2 7. 7%.]) 

*JV) Ol, 2-^h^i/^^^ (5 0ml) JgHRfc^afc^M *A (1. 1 
20 lg, 6 0%ifife 2 7. 1%])*/V) fcifl*., MTllWISWLfc. RlS^lC 
*tPfi[Lfc^^/V#©l, 2-vM h^i/a*^ (10ml) jS»i«TU R 

«£Mkt«$# tfc 0 sffitt * i ^^gfer^tt i mk^f-As ( 3 
oom ix 2) -ciWifc, ifo!iii££7k> t&fn^J&fc^li&ife^U (^fiK 

25 (^rf"^ : |H»*^A/= 4 : 1) tffflfJftLBW* (8. 2 6g, 7 7%, M) 

2) (2 R S, 3RS) -2- (4-t e r t-7*h^;Ky^) -3- (3-^ 
aP7x^) -3-b Fa^rv'7'n^y^f;l' 

*fiMbffi$& (5. 7 9 g, 4 2. 5 5.y*/V) W^fVzL—TJV (15 0ml) 
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mrnKfrmtfrvm-rvv (a. 22 g , 8 5. o^v^m *jn^r^ja-c 

-3- (3-^BB7s=^) -3-t*y^B^ySif;V (8. 26g, 21. 2 
5 y £>v J ^,a^-7Vi' ( l 0 0 m 1 ) oO^TflPX-T 3 0 #&#L 
5 7t 0 Rjfcftfc 1 «^SrJPxTSJS^±*?)s Hfc* (200ml) SrAPx, ^ 
cc^vV (2 0 Om 1 X 2) T'ttW Lfc ttftft&zMa £t>mfn:fe!£*T15fc}t U & 

77>f- (^dri?-^ : fiH*3i^= 1 0 : 1-2 : 1) -CflflKLB&* (7. 1 2 
g, 8 6%) Sr^fc 0 

10 ^-NMRCCDCg S :0.94 (3H, t, J = 7.0 Hz), 1.30 (9H, s), 2.80-3.00 (3H, m), 
3.12-3.22 (1H, m), 3.89 (2H, q, J = 7.0 Hz), 5.01 (1H, s), 6.80-6.88 (2H, 
m), 6.92-7.00 (2H, m), 7.20-7.30 (3H, m), 7.42 (1H, s). 
IRv max""'^^, 1609, 1597, 1574, 1507. 

3) (2RS, 3RS) -2- (4-t e r t-yh^;^^) -3- (3-^ 

15 xixiy^iv) -3-fc ^n-^y-fn^yW. 

(2RS, 3RS) -2- (4-ter t -~f h ^-yjU^y-y/U) -3- 
y^)V) -3-t Fu^yyu^ym^^ (7. 1 2 g, 18. 2 5 ]) <D 
^y-;K6 Oml) *ttfc-2«J&k»flrt-h!J (1 8. 2ml, 3 

6. 4 5!)^) fcflPx., Ml?«Jf#Lfc 0 Rj£Jfc«r*|gSL l&£ttftttto 
20 *JH£* Lfc^s BBfc^A' ( 2 0 Om 1 X 2) XttttJ Lfc a *AW*S:**J itWS 

^/v^*VyfrbWm&1S*kX%mm (4. 7 0g, 8 2%) 

l H-NMR(CDCl 3 ) 8 : 1. 29 (9H, s), 2.80-3.02 (3H, ra), 5.06 (1H, d, J = 4.4 Hz), 
6.80-6.90 (2H, m), 6.90-7.02 (2H, m), 7.20-7.30 (3H, m), 7.42 (1H, s). 
25 IRv ■u Br cin' l :1713, 1705. 
mp 81-82*0 

4) (4RS, 5SR) -4- (4-ter t-*7 Y^'yA^y^M "5- (3-^ 

po7i^) -l, s-^^-yv^yy-2-^y 

(2RS, 3RS) -2- (4-ter t-7° V*?i/A^l/i?A>) -3- (3-^Pn 
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7i=>W) -3-k Ko^o^ (4. 50g, 14. 3 5 P ©T h 5 

t Ka77V(l 5 0ml) jg»te N i?7x^7>$5;ur^K (3. 39ml, 
15. 7 5 U ^■/l') «b h iJ x.?A?T 5^(3. OOml, 21. 4$!J SrJD 

x. N lttHMRimLfc. Eos«&iM&&> «Efy*ufc. ae»fc* (200m 

Abgft« (4. Olg, 8 0%) £#fc 0 

l H-NMR(CDCl 3 ) 5 :1.32 (9H, s), 2.18 (1H, dd, J= 13.8, 11.1 Hz), 2.28 (1H, 
dd, J= 13.8, 3.9 Hz), 4.18-4.28 (1H, m), 4.95 (1H, s), 5.76 (1H, d, J = 
10 7. 8 Hz), 6.90-6.98 (2H, m), 7.24-7.30 (2H, m), 7.30-7.40 (4H, m). 
IRv max nir cm- l :1734, 1507, 1476, 1435, 1391, 1364. 
mp 165-1661C 

Anal. Calcd for C 20 H 22 N0 3 C1: C, 66.75; H, 6.16; N, 3.89 
Found : C, 66.65; H, 6.26; N, 3.69. 
15 5) (IRS, 2SR) -2-T5/-3- (4-t e r t-ZF^^i^) - 
l- (3-^nP7i^) zfxi^-y-\-^—)V 

(4RS, 5 SR) -4- (4-t e r t-7"h^>My^V) -5- 
7i^)-l, 3-tW9^-2-ty (3. 80g, 10. 65!)^) © 
x^;^(2 0ml) **fc8«^«fc^M.?A*i* (3. 9 6ml, 3 
20 1. 7 5!)*-^) ZMtL. 8 0t;fcT6l#W!*#Ut. gf&Kfc* (20ml) & 

2ra?U BWI*^ (5 om i x 2) TfttfflUfc. 8iffltt&rt:fej;tfftfl£ifcfc'T»ife 

/H»fM**tBW» (2. 6 7g, 7 6%) &#fc 0 

I H-HB(CDCy 5 U. 32 (9H, s), 2.30 (1H, dd, J = 13.8, 10.4 Hz), 2.70 (1H, 

25 dd, J =13. 8, 3. 4 Hz), 3.22-3.34 (1H, m), 4.67 (1H, d, J = 4. 8 Hz), 6.86-6.96 
(2H, m), 6.96-7.06 (2H, m), 7.20-7.34 (3H, m), 7.42 (1H, s). 
IR v max^cnf 1 : 1574, 1507, 1476, 1366. 
mp 93-94°C 

Anal. Calcd for C 19 H 24 N0 2 C1: C, 68.35; H, 7.25; N, 4.20 
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Found : C, 68.21; H, 7.28; N, 4.18. 
6) N-t (IRS, 2SR) -1- (4-t e r t-^h^M^) -2- (3 
-^nP7i^) -2-t Kd^VxfA'] -6, 7-5?fc KP-BH-^O-y [a] 
[7] 7^wy-l-^/^t^ K 
5 (IRS, 2SR) -2-7U-3- (4-t e r t-^l>^7i=;V) -1- 
(3-^PP7x^) zfn^l/-\-ir-)V (3 0 0mg, 0. 90 0^) <D 
T-fef-hy/U (2 0ml) j8»K6, 7-^t KB-5H-^y»/ [a] V^n^s 
/fV-l-*/^yH(16 9mg, 0. 9 0$!)^) j3i^l-xf;W3- (3 
^yUT U7"n tVV) 5 K • ttMk (258mg, 1. 3 5 5 y 

10 *3irjl-k Kn^^^^hyry-^fPtl (1 3 8mg, 0. 905 

zto&-xmmx-mimWLtc a busm*& aoom.n u m 

(1 0 Oml X 2) "CttffiLfc. «lia»Sr*x »fWfe«*T?IB*ft*t^ ft 
ft &&E«*Lfc. SHi»SrV!;*^*9A^B-rh 

(^iJ-^:g^^^=4 : 1-2 : 1) t?*&»U gl^^-^dr 

15 PWfe (351mg, 7 7%) £#fc„ 

L H-NMR (CDC1 3 ) S :1.32 (9H, s), 1.90-2.08 (2H, m), 2.12-2.24 (2H, m), 2. 60-2.76 
(3H, m), 2.94 (1H, dd, J =14. 6, 4. 4 Hz), 4.32 (1H, d, J = 4.0 Hz), 4. .58-4. 72 
(1H, m), 5.00-5.08 (1H, m), 5.73 (1H, d, J = 7. 6 Hz), 5.92-6.08 (1H, m), 
6.33 (1H, d, J = 12.0 Hz), 6.88-7.20 (7H, m), 7.24-7.36 (3H, m), 7.47 (1H, 

20 s). 

IRv max KBr cm" 1 :l640, 1507. 
mp 180-181°C 

Anal. Calcd for C 31 H M N0 3 C1: C, 73.87; H, 6.80; N, 2.78 
Found : C, 73.62; H, 6.81; N, 2.85. 

25 «#|2 7 7 

N- C (IRS, 2 SR) -1- (4-t e r t-^h^^» -2- (3-^n 
n7x^) -2-t Kp^ix^^k] -A-7;V^n- 1-7-7 K 

(IRS, 2 SR) -2-T^y-3- (4-t e r t -7* Y**/;V7 z^—jV) -1- 
(3-^0D7x=;i') 7*PA'y-i-t^v (3 0 0mg, 0. 905!)^^) <D 
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T'Zh-hVA' (20ml) ^H4-7;i/tPt7^ wy*;v#y® (171m 
g, 0. 9 0O^V) *3«tt>'i-oif-/W3- (3-^f/l/7$;7'n^) luv 

(2 5 8mg, 1. 3 5 5 V^M *i£tfl-fc 
/h)l 7 V—JVitfftto (138mg, 0. 905!) *A0 &J!m£T&fiT?**fc»# 
6 Lfc 0 SIS*** (10 0ml) T»#iRU SWfe^^ (1 0 Om 1 X 2) 

, ^=4 : 1-2 : l) T?»»U mWt^^*V^frt>W&&£TtX, BWfc (2 
7 8 m g , 6 1%) Sr#7t, 
10 l H-NMR(GDCl s ) 5 : 1.32 (9H, s), 2.73 (1H, dd, J = 14.6, 11.0 Hz), 3.01 (1H, 
dd, J= 14.6, 4.4 Hz), 4.13 (1H, d, J = 4. 0 Hz), 4.66-4.82 (1H, m), 5.10 
(1H, s), 5.87 (1H, d, J = 8.6 Hz), 6.90-7.02 (3H, ra), 7.04-7.16 (3H, ra), 
7.26-7.38 (3H, m), 7.44-7.60 (3H, m), 7.95 (1H, d, J = 7. 6 Hz) , . 8. 02-8. 10 
(1H, m). 

15 IRv max KBr cm- l :l640, 1626, 1599, 1582, 1507. 
mp 161-162^ 

Anal. Calcd for (yyiQ,ClF : C, 71.21; H, 5.78; N, 2.77 / 
Found : C 71.10; H, 5.94; N, 2.53. 

rnmm 27s 

20 N-[(1RS, 2SR) -1- (4-ter t-^F^M^H -2- 
o7i^;i/) -2-t Ko^j/xf^/] -5-^na-i-t7f75 K 

(IRS, 2SR) -2-T $7-3- (4-t e r t-~7 Y*:*/?^? -1- 
(3-^P P7a=-/k) 7c/y-l-t^ (300mg, 0. 900^) <D 
7±h^h 9^(2 Oml) mfcfc5-*vv1-7*l'^jj/l'78^m(l 8 6m g, 
25 0. 9 0 5 !)^U) fcit^l-^/l/-3- (3-^f^75/7P^/V) $A*$*J 
4% K -&8tiSL (2 5 8mg, 1. 3 5 5 9**0 fcitfl-t Kn*$"*Jo/h 
D 7^-A*»* (I38mg,0.90$y */V) tttTlWW Lfc 0 
£J&$£* (10 0ml) flWU IWfc*?v»' (1 0 Om 1 X 2) -ejfitUbfc. 
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1-2:1) X«U a»*^l^^f-^felMS***Tx Ittfe (13 6m 
g, 2 9%) £#fc. 

'H-NMRCCDClj) 8 : 1. 32 (9H, s), 2.72 (1H, dd, J = 14.4, 11.0 Hz), 3.00 (1H, 
5 dd, J = 14.4, 4.0 Hz), 3.96 (1H, d, J = 3. 6 Hz), 4.70-4.84 (1H, m), 5.09 
(1H, s), 5.90 (1H, d, J = 8.2 Hz), 6.93 (2H, d, J = 8. 4 Hz), 7.10 (2H, d, 
J = 8.4 Hz), 7.14-7.62 (8H, in), 7.78 (1H, d, J = 8. 4 Hz), 8.32 (1H, d, J 
= 8.4 Hz). 

IRv max mr cm- l :1638, 1572, 1507. 
10 mp 132-133*C 

Anal. Calcd for CaoHjgNOjCljj.: C, 68.97; H, 5.59; N, 2.68 
Found : C, 68.68; H, 5.69; N, 2.53. 

MM®] 2 7 9 

(IRS, 2SR) -2- (4-7^tP7i^;l/) -2-fc Kd^rv'-l- {3- [ (h 
15 JJ7/^n^f;V) ^U^yl/j s<yi?A>] xf;^/M?yit e r t-^/U 
1) (4RS, 5SR) -5- (4-7;VtB7x^) -2-t^y-4- (3- [ (h 

y yjviru * f-ju) *f-Or\ - 1 , 3 -fW/ V V'V- 3 t e 

(4RS, 5RS) -5- (4-7/l'to7j=;l') -4- {3- [ (M)7/ktP^ 
20 f-*} -1, S-^t/U^y^-ty (2. 0 6g, 5. 5 5 

5 i)*A-) ©7-fe h= hVA' (2 0ml) 1 e r t -rf=f-)\> (1. 

4 5g, 6. 6 6 5D J E-/l') fcil)!4-N, N-S**?7Hf V i?V (6 8mg, O. 

5 6$o *m stahjl mux- 1 mmnwLtc doomi) ^jpx, 

iixf/Kl 0 Om 1 X 2) T'ttWUTto ftlffl^fc*. ltitl4ttfckTff*S^ U 

F^77^^ (^fy:»»x^=10 : 1-1 : 1) T?«f«b»»^^/W 
^f-^»6>WIS***rs Bftft (2. 17g, 8 3%) fcfcfc. 
l H-NMR(CDCl 3 ) 8 : 1.54 (9H, s), 2.62 (1H, dd, J = 14.4, 9.0 Hz), 2.96 (1H, dd, 
J =14.4, 4.0 Hz), 4.76-4.88 (1H, m), 5.67 (1H, d, J = 6. 8 Hz), 6.73 (1H, 
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d, J = 7.8 Hz), 6.82-7.00 (3H, ro), 7.04-7.20 (3H, ra), 7.39 (1H, d, J = 7. 8 
Hz). 

IRv raax KBr cm- 1 :l823, 1725, 1611, 1597, 1514. 
mp 112-113^ 

5 Anal. Calcd for C 22 H 2l N0 4 SF 4 : C, 56.05; H, 4.49; N, 2.97 

Found : C, 56.08; H, 4.56; N, 2.98. 

2) (4RS, 5 SR) -5- (4-7;^P7x^) -2-^y-4- {3- [ (h 
37/^0^^) ^i/it/V) -l, 3-**f~9-*/ 1 ) t?l/-Z-*A*Rls 
Itert --ff-)V 

10 (4RS, 5 SR) -5- (4-7^tn7i=;l/) -2-J*-*y-4- {3- [ (hV 
7)Virxx*^->v) s<W;v) - l, Z-Hr^^J V i?y-3-%ji'7$y&tt e r 
t'-fT-At (1. Og, 2. 1 2 5 O.Tir h~ h JJ ^ (1 0 Om 1 ) 

KiiJ;53(l»^hyi7A (1. 36g, 6. 3 6$!)^) (5 0ml) 

&iP*.fc. 1 0 M#t> m^y-^ A(41mg, 0. 2 1 5 y ^U) 

15 £*fl;c, Lfc 0 &ftft3rftffi& *(100ml) &*Px., fifflfe^/V' ( 2 

0 Om 1 X 2) T-faffl L/C,, ttffi$£7k*3 itWWWtffcfcTfapfrW 

T, Bftfe (0. 9 3g, 8 7%) £#fc„ 

l H-NMR(CDCl 3 ) 5 : 1.54 (9H, s), 2.76 (1H, dd, J = 14.6, 9.2 Hz), 3.03 (1H, dd, 
20 J= 14.6, 4.0 Hz), 4.78-4.92 (1H, m), 5.70 (1H, d, J = 6. 8 Hz), 6.90-7.20 
(5H, m), 7.30-7.44 (2H, m), 7.79 (1H, d, J = 8. 2 Hz). 
IRv max H,r cm- l :l817, 1725, 1611, 1514. 
mp 158-1591C 

Anal. Calcd for Cy^NO^ : C, 52.48; H, 4.20; N, 2.78; F, 15.09; S, 6.37 
25 Found : C, 52.51; H, 4.00; N, 2.55; F, 15.06; S, 6.40. 

3) (IRS, 2SR) -2- (4-7/Vtn7i=/l') -2-k Ko^-1- {3- 
[ (h V f-M xjv-fo-jv] -*yi?M ^f-jujjswt^y&t e r t- 

(4RS, 5 SR) -5- (4-7^07x^) -2-**y-4- {3- [ (MJ 
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t e r t -•f'f-tV (0. 90g, 1. 7 9?!) *M <D t ? J—fr (10ml) $ 
»0. 5ffifefrmti-hV *7&(T>*9 J-^Wfc (1 0. 8ml, 5. 4 05!) 
^) SrJ!nix^mT3 0#»Lfc o KJfti&tok (5 0ml) SrAtJxTgfi^^vw 
5 (1 0 Om 1 X 2) TttWLfc 0 ttffi^^fP^^T^L^ ^ji (4&7kJ»-r 

(0. 7 2 g, 8 4%) &#fc„ 
^-NMR (CDC1 3 ) 5 : 1.31 (9H, s), 2.74-3.00 (3H, m), 3.96-4.16 (1H, m), 4.69 (1H, 
d, J = 8. 4 Hz), 4.95 (1H, s), 7.02-7.14 (2H, m), 7.32-7.44 (2H, m), 7.50-7.64 
10 (2H, m), 7.77 (1H, s), 7.87 (1H, d, J = 6.6 Hz). 
IRv mayhem 1 : mi, 1510', 1368. 
rap 152-153^ 

Anal. Calcd for C 2l H 23 N0 6 SF 4 : C, 52.83; H, 4.86; N, 2.93 
Found : C, 52.67; H, 4.74; N, 2.97. 

15 mMffl 2 8 0 

N- ( (IRS, 2SR)-2- (4-7;Vta7x=;V) -2-t Kn^y-l- {3- 
[ (MI^/^p^^W) *;vfc=.;v] ^l/VM ^;u) -6, 7-v>fc Kp-5 
H-^Oy [a] [7] T^W^-l-^/^^f-5 K 

1) (IRS, 2SR) - 2-T5/-1- (4-7;VtB7a=;l') -3-{3-[(h 
20 !)7 jvir d * *?;v) x ju-fc 7 3i =/H 7" n ^- 1 -fr—fr 

(IRS, 2 SR) -2- (4-7/^071^) -2-t: Kn*V-l- {3- [ (h 

(6 2 0mg, 1. 3 05U^/W) \Z. hV 7/M-Pg^ ( 5 m 1 ) &ln*. % OtT? 
1 0^m#U7t o g^^M^, «&MW7K^PX., BlSk^/l" (3 Om 1 X 2) 

@*Lg#* (0. 5 2g, 10 0%) &#fc 0 

^-NMR (CDClj) 5 : 2. 55 (1H, dd, J= 13.8, 9.9 Hz), 2.98 (1H, dd, J = 13.8, 3.0 
Hz), 3.22-3.36 (1H, m), 4.63 (1H, d, J =5.1 Hz), 7.02-7.12 (2H, m), 7.30-7.42 
(2H, m), 7.52-7.70 (2H, m), 7.85 (1H, s), 7.90 (1H, d, J = 8.4 Hz). 
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IRv max^ciif 1 : 1603, 1508, 1431, 1366. 

2) N- ( (IRS, 2SR) -2- (4-7/^o7x-/H -2-kKo^>l- 
{3- [ (M>7A'tP^f/l') XJUfc^/ls] *ii/*?A,) 3L=f-,v) -6, 7-S*fc K 

p-5H-^y/ [a] [7] t y x U y- 1 -Xsutf $■■*)■ * K 

5 (IRS, 2 SR) -2-T%J-l- (4-7 fVlrvy zz-jV) -3- {3- [ (VV 
y^irn^f-jv) 7*)\>ib~)V\ 7x.~M yn^y-l-t^ (2 6 0mg, 0. 
6 9 5^^^) ©7-feh=M)/l/ (20ml) ^6, Kn-5H-^y 
/[a] ^DA^y-i-^yg (13 0mg, 0. 6 9 5 !)^) *3<fcT)* 
1 -m^- 3 - ( 3 -i?/ ?7UT- 5 / 7°u h'/U) % % K ■ (19 8m 

10 g, 1. 0 3 5: y •t/l') jo«tU«l-t Kn^r^^y h VT^-frim® (1 0 5 
m g , 0 . 6 9 5 y *JV) ^%^Xm.^m^MW Lfc 0 Sf&I^7K (lOOml) 
T'WU (1 0 Om 1 X 2) -C-ttfflLfe, ttffi^^7K> l&fP^TK-e. 

|lS^*^b, ftft (&tM»7^V!7A) &$M*L£: 0 M^JSrv'y*^ 
^9A^n-7hi/77^- (-drf"^ : ft»a:^=4 : 1-2 : 1) T?*tSiU 

15 BSfecc^^-^^va»bS|gia$*T. BW*J (2 5 2mg, 6 7%) £#fc 
l H-NMR(CDCl 3 ) 5 : 1.90-2. 06 (2H, m), 2.12-2.26 (2H, m), 2.60-2.70 (2H, m), 
2.90-3.20 (3H, m), 4.60-4.80 (1H, m), 5.04 (1H, s), 5.82-5.98 (2H, m), 6.13 
(1H, d, J = 11.8 Hz), 6.95 (1H, dd, J = 7. 4, 1.8 Hz), 7.00-7.20 (4H, m), 
7.40-7.50 (2H, m), 7.52-7.64 (1H, m), 7.70 (1H, d, J = 7.6 Hz), 7.81 (1H, 

20 s), 7.89 (1H, d, J = 7.8 Hz). 

IRv max""™ 1 : 1638, 1508, 1449, 1366. 
mp 156-157°C 

Anal. Calcd for (yy^SF,: C, 61.42; H, 4.60; N, 2.56 
Found : C, 61.25; H, 4.57; N, 2.57. 

25 %1foffl2 8 1 

4-:7/M-n-N- ( (IRS, 2 SR) -2- (4-7;l'tP7i=;l') -2-fc Kp=¥ 

{3- [ ( h y rTvt^n^fv^) 7.)VitszL,v\ ^<yi?M ^ju) -i-j-y 
]>T5 V 

(IRS, 2SR) -2-757-1- (4-7;i/tn7i-;U) -3-{3-[(hP 
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7Mtn^Ad XMtziA'] 7i=;H ^P^V-l-i-;V (2 6 0mg, 0. 
6 9^y*/W) (DT-tY^bV ^ (20ml) »4-7;^fft7^ ^/l' 
7$ym (1 3 lmg, 0. 6 9 $ IJ^7V) *Jirj?l-i^-3- (3-^W5 
y^ot'/U) *A<& 9 M 5 K-&^& (1 9 8mg, 1. 0 3 5 )) *;U) 33«fcrji 
5 -t Kp^^^V' MJTy— /VTkfi* (1 0 5mg, 0. 6 9 ^ !) -^/V-) &»PX. 
TMT^M# Lfco (10 0ml) X°%®. U BSfta^vl' (100 

mi x2) T-ttfflLfco ttW^^ Mp^fck-eii^sfc#u »«fe (&*M^ 

drf-^:^^/^=4 : 1-2 : l) fSlU g|«fcE?yl^*f-;'!&»&?¥*$ift 
10 £*T, Bftfe (218mg, 58%) £#7cio 

l H-NMR(CDCl 3 ) 8 :2. 84-3. 20 (3H, m), 4.70-4.86 (1H, m), 5.09 (1H, s), 6.10 (1H, 

d, J = 9.0 Hz), 6.96-7.24 (4H, m), 7.40-7.62 (5H, ra), 7.64-7.80 (2H, m), 

7.84-7.94 (2H, m), 8.08 (1H, d, J = 7.6 Hz). 

IRv max SBr cnf l :l642, 1626, 1601, 1514, 1369. 
15 mp 157-158°C 

Anal. Calcd for ^#0^: C, 59.01; H, 3.67; N, 2.55 
Found :■ C, 58.88; H, 3.64; N, 2.53. 

N- [ (IRS, 2SR) -2- (4-7;i'to7i=;l') -2-t Fn^-1- (3- 
20 4 y?U7$*i/'<l/i?/l') ^)V\ -6, 7-*J* KP-SH-^y/ [a] v^n-^ 

i ) 3 -4 y rfv yf^or* 

3-tFn^Ifi^(15. 2g, 0. 1 O^/V) ON, N-i^9vV 
t£>v&T% K (1 0 0ml) j&SNc, JHttf V:/* tr* (1 2. 1ml, 0. 13 
25 *;U) i: 3 h 9 *A (19. 5g, 0. 13^) fcflDxT 7 0tn»l 5B# 

IW«# tfc 0 EJfciRK* (5 0 0ml) Sr Jn^-CttSft^^ (5 00, 200ml) 

TOSri/!)*^^n^ h^77^f- Kfy:glSxf;v=io : l) Tit® 
ft, Bftft (12. 4g,.6 4%) *®ft®kLXntc 0 
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l H-NMR(CDCl 3 ) 5 : 1. 35 (6H, d, J = 6. 2 Hz), 3.90(3H, s), 4. 55-4. 65 (1H, m), 
7.07(lH, dd, J = 8. 2, 1.8 Hz), 7.33(1H, t, J = 8.2 Hz), 7. 50-7. 70 (2H, m). 

3-4 y-fn tV^^ri/gcS#^^/W (12. Og, 61. 8 5. y ^/V) Or 
5 Yvt Kn77V(l 0 0ml)^t,7K^T7K^y^!>AT^$"!>A (3. 
52g, 92. 7 5. y */P) Z'J>&-fo%QZ-fc 0 1 PfFfflfttt tR&T 

(10ml) SriW^T^fUfc. UfcflK MSr^JEI^feL/t, 

»9»ft'>5 * W h^?7-f- (^f-y : ffiW£^^= 3 : 1) T»»« 
LT, (10. Og, 9 7%) &SMK*i:UC»fc. 

10 l H-NMR(CDCl 3 ) 5: 1.34(6H, d, J = 6.4 Hz), 4. 50-4. 65 (1H, m), 4.66(1H, d, 
J = 6. 2 Hz)', 6. 78-6. 90 (1H, m), 6. 90-7. 00 (2H, ra), 7.26(1H, t, J = 8.2 Hz). 
3) 3- (4-7^to7i^) -3-^"^y-2- [3- Wy^BW^) 

y^p f/^dri^Vv^T/l^— (7. 3 1g, 4 4 5 y ^e/W) 
15 Iftitfvl/ (50ml) fcJ&TJfcft;* * ^y^Wtf^A- ( 3 . 56ml, 46 

5 y <h h V z-f-tVT 5^(6. 69ml, 485:1) %Mx.XgM.X* 2 . 

3- (4-7^D7oi^V) -3-^-dfy^o^V^a:f-^ (8. 41g, 4 0$. 
y^r/U) 09 h^r^^y (50ml) «flftl£ N tK^TtK^^ by * A (1. 

20 6 o g , 6 o ' 4 o $ y ^Ao^t i tiffflffift Lfc 0 rftfci-eftfc* 

S^-hOS^ 1**^*^(2 Oml)»ITUHtl O^FWltJ^Lfc. 
KfSJfcfcTk (2 0 Oml) SrJP^T^^^/W (200ml) -Cttffi Lfc. 

n-7h^77^ (^^f-V : HpHIk^- 1 0 : 1-5 : 1) X&ULX, B&O 
25 ^1 (12. 5 g, 8 7%) &#7t„ 

IRvmax^W 1 :^, 1688, 1599, 1508, 1258, 1233, 1157. 
l H-NMR(CDCl 3 ) 8: 1. 13 (3H, t, J =7. 2 Hz), 1.30(6H, d, J = 6.2 Hz), 3.28(2H, 
d, J = 7. 4 Hz), 4. 15 (2H, q, J = 7. 2 Hz), 4.57(1H, d, J = 7. 8 Hz), 4. 40-4. 60 (1H, 
m), 6. 60-6. 80 (3H, m), 7. 00-7. 25 (3H, m), 7. 90-8. 10 (2H, m). 
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4) ( 2 R S , 3RS) -3- (4-7^B7x=;l/) -3-tKo^/-2- [3- 

Bykm\tt® (9. 12g, 67. o^y -t/V-) <D*J^JV^-=r/V doom 
1) «W»fc, **flS*^*^hy !>A (5. 0 7g, 1 3 4 5 y *d>Jrf 

fcJW&U ~*U£3- (4-7;^P7i^V) -3-**y-2- [3- wyyof 
/V^vO ^y^k] /n^y|xf^ (12. Og, 3 3. 5 5 J) ^AO Oi?^ 

^/n-x/v (20ml) ^StJua^o MT»2B#imfli#tfc«, mwkifru 

10 EE@£Lfc 0 mmZisV MfM u-?Y?y7 4- : %m^/\s= 1 

: 0:1) -C»88UT. SfiMMlOg, 8 3%) i: LT#fc. 

IKvmax , '" , cm' l :l728, 1603, 1510, 1260, 1157. 

l H-NMR(CDCl 3 ) 5 : 0.94(3H, t, J = 7. 2 Hz), 1.30(6H, d, J = 6. 2 Hz), 2. 80-3. 00 (4H, 
m), 3.89(2H, d, J = 7.2 Hz), 4. 40-4. 60 (1H, m), 5.01(1H, s), 6. 58-6. 75 (3H, 
15 m), 6. 98-7. 20 (3H, m), 7. 30-7. 45 (2H, m). 

5) (2RS, 3RS) -3- (4-7^*n7s^) -3-tKc^-2- [3- 

(2RS, 3RS) -3- (4-7/VtP7i^) -3-fc [3- (-f 

y-fuVAs*-*?*/) sO-iP/U] -7xiA\S®LaLZ}-,v (9. 8g, 2 7. 2 § y ^V) 
20 ©^/-A (5 0ml) »«fC2a€*BMU^hy (2 7. 2ml, 

5 4. 4 5 y *M SrJqjJtT&fiT 3 H#TO# Lfc. Ef&Jftfc 6 (100 
m 1 ) *M?LXm$. t Lfc^s Bm^f* (2 0 0, 1 0 0ml) TffiW bfc„ 

)5»6>Jfei6^$*T, I»» (7. 4 4g, 8 2%) £#fc„ 
25 mp 101-1021C 

IRvrnax KBr cnf l :1694, 1514, 1451, 1292, 1260, 1229, 1152, 1119. 
Anal. Calcd for C 19 H 2l F0 4 (MW332. 37) 
Calcd: C, 68.66; H, 6.37 
Found: c, 68.52; H, 6.37 
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l H-NMR(CDCl 3 ) 6: 1.29(6H, d, J = 6.2 Hz), 2. 80-3. 15 (3H, m), 4. 40-4. 60 (1H, 
m), 5.00-5. 10 (1H, m), 6. 55-6. 80 (3H, m), 6. 95-7. 20 (3H, m), 7. 30-7. 45 (2H, m). 

6) (4RS, 5SR) -5- (4-7^n7i^) -4- [3- WyfuVjV 
ttis) ^si?;v] -l, Vv-Z-irV 

5 (2 R S, 3RS) -3- (4-7^07i=/l') -3-t [3- W 

y-fnV/vtti/) s<y*?/is\ yu^ym (7. I4g, 2 1. 5?y^H ©t 

f7t Ynyyy (1 OOml) tWL&Ti?{bi?y x.~A**X**J ^{6 . Oml, 
2 7. 9 5!)^) ny^f/VT^y (4. 19ml, 30. 1 5 V^fr) %M 
jiTMT* 1 i$HH ffift tfco ^Ot> 5 ^JnB3t^ Lfc^, &JS$t &i&EE^& U 
10 ^fPMWTK (10 0ml) Srfln^Tg^^/l' (200ml) T'ttW Lfc 0 

>vtu*?Y>fyy 4- : ffim^fr= 4 : 1-2 : 1) tfSLt, B 

(1 4. 7 g, 9 1%) &#7c 0 
mp 114-U51C 

15 IRvmax^cm'^mS, 1582, 1514, 1385, 1248, 1227, 1157. 
Anal. Calcd for C^fl^O, (MW329. 36) 

Calcd: C, 69.29; H, 6.12; N, 4.25 
Found: C, 69.27; H, 6.16; N, 4.26. 
l H-NMR(CDCl 3 ) 6: 1.32(6H, d, J = 6.0 Hz), 2. 05-2. 35 (2H, m), 4. 15-4. 60 (1H, 
20 . m), 4.96(1H, brs), 5.78(1H, d, J = 7. 6 Hz), 6. 50-6. 65 (2H, nO, 6. 70-6. 80 (1H, 
m), 7. 00-7. 25 (3H, m), 7. 30-7. 45 (2H, m). 

7) (IRS, 2SR) -2-7$;-l - (4-7;^n7x=^) -3- [3- W 

y^DtV^^v-) y*.~)V\ -i~y°xi;*;—/v 

(4RS, 5 S R) - 5- (4-7^P7x-/H -4- [3- Wy/Pl^/^ 
25 $/) <<>&A'']-l, 3-**r9- % SV&y-2-*y (5. 8 5g, 17. 8 5!) *7U) 
©x^-;K3 0ml)»H, 8 ftfcWMtf- M) •> ( 8 . 9ml, 
7 1. 0 $ y */i/) *JDx:T 5 l$WAni$&®$fE Lfc 0 R«^«r«iffi«l«g U*(10 
Om 1 ) ZtopLXBrn^^ (1 0 Om 1 X 2) «lfflJ0cfc*ifeU * 
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^6,*gfift$*T, &m (5. Og, 9 3%) Sr#fc. 
mp 98-99*0 

IRvmax KBr cnf 1 :3364, 1605, 1582, 1508, 1252, 1211, 1154, 1044. 
Anal. Calcd for C 18 H 22 FN0 2 (MW303. 37) 
S Calcd: C, 71.26; H, 7.31; N, 4.62 

Found: C, 71.30; H, 7.46; N, 4.55. 
^-NMR^DCls) 8: 1.32(6H, d, J = 6.0 Hz), 2.28(1H, dd, J = 13.6, 10.2 Hz), 
2.73UH, dd, J = 13. 6, 3.0 Hz), 3. 20-3. 40 (1H, m), 4. 45-4. 60 (1H, m), 4.67(1H, 
d, J = 4.8 Hz), 6. 60-6. 80 (3H, m), 7. 00-7. 45 (5H, m). 
10 ,8) N- [ (IRS, 2 SR) -2- ^Jru? x.~J\/) -2-t KP^iX-1- 

(3--f y~fm$2cl/^y;V) ^)V\ -6, 7-5*fc [a] 

? n ^yf v- 1 -#/W*>f- $ K 

(IRS, 2 SR) -2-T^y-l- (4-7/Vto7i=/H -3- [3- U S J~? 
W}Vjr$r*/) y^~}V) -l-7us<S—;U (0. 46g, 1. 5$y*/u) t6, 
16 7-v 5 t FP-SH-^yy [a] i/^vi^y'y-l-^/U^ym (0. 3 4 g, 1. 
8 5;y^) (2 0ml) 1-^^-3- (3-i^?vU 

7^;/p tvw j/ujws k -mmm. (o. 36 g , 2. i$y^) ti- 

t Kp^v^^/ MJT^-/l-7K^ (O. 3 2 g, 2. 1 $ y^-ZW) fcAP^Tg 
?l.T*5B#M#bfc 0 (10 0ml) %JBX.T^^/W (l 0 Om 1 

20 X2) tWLfc. &ffl$£*T*»U ««SSI^^i/!>AT*^^ ^jE© 

* tfc„ mmj&*s y p ▼ h ? << - : mm^^= 4 : 1 ) 

Tifi&LT, iWi (0. 5 5g, 7 7%) ^f H< bLT#7t 0 
mp 161-162<C 

IRvmax KBr cnf l :3274, 1638, 1510, 1258, 1225, 833. 
25 Anal. Calcd for (y^FNO,, (MW473. 58) 

Calcd: C, 76.08; H, 6.81; N, 2.96 

Found: C, 76.10; H, 6.73; N, 2.89. 
l H-NMR(CDCl 3 ) 5: 1.30(6H, d, J = 6.0 Hz), 1. 90-2. 10 (2H, n), 2. 10-2. 30 (2H, 
m), 2.60-2.80(2H, m), 2.96(1H, dd, J= 14.0, 4.4 Hz), 4. 10(lH, d, J = 4. 4 
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Hz), 4.40-4. 60(1H, m), 4. 60-4. 80(1H, m), 5. 00-5. 10(1H, ra), 5.66(1H, d, J 
= 7.8 Hz), 5. 90-6. 00 (1H, ra), 6.40(1H, d, J = 11.8 Hz), 6. 65-6. 85 (3H, m), 
6. 95-7. 25 (7H, ra), 7. 35-7. 50 (2H, m). 
£MM 2 8 3 

5 4-7/^n-N-[ (IRS, 2SR) -2- (4-7Mn7i^) -2-t Fo^f- 
(3— f Vfn^i/^-y^;v) xf^] -1-1-7 hT 5 K 
(IRS, 2SR) -2-T%/-l- (4-7;^P7*^) -3- [3- (>f 
u\£;V?>r*i/) 7x=;l/] -l-^D/V^A- (0. 46g, 1. 551^^^) 1 4 
-7/l'tl3t7?l'y-l-*;l'#yi(0. 34g, 1. 8 § V^M <DT-t h~ 
10 hD* (20ml) *»cfc % (3-^^T5/7P tVl^) 

^u*-is* (o. 3 6 g , 2. uy^) ii-kKp^^/fjJr 

y~-;vm\%3 (O. 3 2g, 2. 1 5 y*^) *JP^TM"C5NFlB*#Lfc. £ 
Jfcttfc* (10 0ml) ^MXXmt^^ (1 0 Om 1 X 2) -ettWbfc 0 ttffi 

15 WP•7^^77^ (^nD^A:Sixf;l/=iO : 1) "e^LT, g 
(0. 6 5g, 9 1%) &&g,k LT#fc 0 
mp 190-191"C 

IRvmax ItBr cm _l :3281, 1640, 1624, 1539, 1514, 1256, 1229. 
Anal. Calcd for C 29 H 27 F 2 N0 3 (MW475. 53) 

20 Calcd: C, 73.25; H, 5.72; N, 2.95 

Found: C, 72.87; H, 5.57; N, 2.84. 
'H-NMR (CDCl 3 -DMS0-d 6 (ldrop)) 8: 1.26(6H, d, J = 6.0 Hz), 2. 70-3. 00 (2H, m), 
4.40- 4.60 (1H, m), 4. 65-4. 85 (1H, m), 4, 95-5. 10 (2H, m), 6. 70-6. 85 (3H, m), 
6.85-7.60(l0H, m), 7.74(1H, d, J = 6.8 Hz), 8.06(lH, d, J = 7.6 Hz). 

25 2 8 4 

4-7/^P-N- [ (IRS, 2SR) -1- (3-t e r t-zf^^i/^O'^A') 
x-f-A'] -2- (4-7;^D7i-/H -2-t Kc^iy-l-^? hT5 K 
1) 3-t e r t-^f-JU^i/^^Wt^^ 
3-t KP^AtRif ^ (2 0g, 0. 13^) <Di??uvt?y (2 
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00ml) mfcfc. -iV^TV («)3 0g) tmiim (0. 5m 1) 2 H 

1) -CltlSbTs BW&I (17. 3g, 6 3%) UT#fc 0 

5 l H-MK(CDCl,) 5: 1.37(9H, s, Bu*), 3. 91 (3H, s), 7. 15-7. 25 (1H, m), 7. 33 (1H, 
t, J = 7.9 Hz), 7. 65-7. 70 (1H, m), 7.76(1H, d, J = 7.9 Hz). 

2) 3-t e r t-'/f/Pt^^y^T/^-^ 

3 - t e r t -^/^^rv-^SW^^/V (16. 7g, 805;!! *JV) (D=r Y 
7t (1 0 0ml) *»T7K5fffl2y AT/US^A (4. 

10 5 5 g , 1 2 0 5 U Sr'>ft1*ojp^fc 0 SsV? 1 bfcH, *ftTt? 

7K (10ml) tm*.-Cd#PLfc. 5RWB***Lfctt, W^«EM*Lfc 0 3ft 
gi^ixy^^l^n-x' h^77^f- (^3rf-> : gfc$^?v]/= 3 : 1-2 : 1) 
. T?i*KLt\ BfiMb (12. 8 g, 8 8%) %Wmh LT#fc 0 
'H-NMR (CDC1 3 ) 6 : 1.35(9H, s, Bu*), 4.66(2H, d, H=6.0Hz), 6.93(1H, m), 7. 00 (1H, 
15 brs), 7.07(1H, d, J = 7.4 Hz), 7.25(1H, t, J = 7.4 Hz). 

3) 3- (4-7;l-tP7i^l/) -2- [3- (t e r t-^f-JV^i/) 

3-t e r t-^f-;V^i/^<^^jV7JVz2^-;V (10. 8 g, 6 0 $ y^e/U) <D 
gj^m^vP (10 0ml) MTSft^y^M^ (4. 88ml, 

20 6 3 5U^) tby^^UT?^(9. 2ml, 6 6 5!) =^JV) eDitifif 

3- (4-7;^a7i^) -3-^y:/p/-?>"@£^5vl' (12. 6g, 6 0 5; 

y ^;v) <Di?t y(ioomi) WfcK, *JfrT**ft;-?- h y !7 A ( 2 . 

4 g , 6 o%m 6 0 5 y */uo fc^-c 1 oairatttut, ^tucjbxwc* 

25 ^ 1/- h tf>^ h >- (20ml) #»fc*T U 4 I^WJW* l>1t a 

KJ&&\£*. (2 00ml) Srinx.T^3i^^ ( 2 0 0 m 1 X 2 ) Tttffi Lfc 0 tfc 

;^d?^77^ hWy:Sixf/i,= io : 1) T?ifiHKLT % Bftrffe (2 
0. 1 g, 9 0%) &#fc. 

535 



WO 02/059077 



PCT/JP02/00532 



IRvmax MMt cra M :1740, 1686, 1599, 1508, 1485, 1366, 1233, 1152. 
1 H-NMR(CDC1 3 ) fi: 1. 13 (3H, t, J = 7.0 Hz), 1.28(9H, s, Bu'), 3.29(2H, d, J 
= 7.4 Hz), 4.10 (2H, q, J = 7.0 Hz), 4.56(1H, t, J = 7. 4 Hz), 6. 67-6. 90 (2H, 
m), 6.95(1H, d, J = 7.6 Hz), 7. 05-7. 20 (3H, m), 7. 90-8. 05 (2H, m). 
5 4) (2RS, 3RS) -2- [3- (t e i t-^f;^» -3- 
(4-7;^o7t=;i') -3-b Kp^^n^ylJif/v 

4&7k&'fbffi& v (8. 17g, 60^y *M Oi?if^i-f;l' (10 0ml) 

»»«^ ^mit^^mi- vv v a (4. 54 g) 12051; o^p 

10 fftU rtU£3- (4-7;^o7x=/H -2- [3- (t e r t-~7 -< 

(10. 8 g, 3 0 5 <7)^^/U=c 
—=r)V (2 0ml) m&*Mz.K- a tttl HMWi#Lfct* N St«k#U 

16 ^ : ^gg^/v=l0 : 1) TintSlbT, gftife (8. 9g, 7 9%) M&fftft 

IRvmax NMt cm- l :l728, 1605, 1510, 1260, 1225, 1179, 1154. 
'H-NMRfcDCg d: 0.93(3H, t, J = 7.2 Hz), 1.31(9H, s, Bu'), 2. 90-3. 05 (3H, 
m), 3.87(2H, d, J = 7.2 Hz), 4. 95-5. 10 (1H, ro), 6. 70-6. 80(1H, m), 6.80(1H, 
20 d, J = 7.8 Hz), 7. 00-7. 20 (3H, m), 7. 30-7. 45 (2H, m). 

5) (4RS, 5SR) -4- [3- (t e r t-T'f^i') - 5- 

(4-7 jv^rny ^=/v) -l, z-ir^r^/]) 
( 2 R S , 3RS) -2- [3- (ter t-^/W^ix) ^vTk] -3- (4- 
7/^071^) -3-k Ka^ri'T'o^ySif^ (8. 8g, 2 3. 5 5: ]) 

25 m <d*?;-;u (i o omi) mmK2mm^.miti'hv ^^mm (2 3. 5 

ml, 475!) %*nx-C^fiT' 3 R$ffl»# bfc„ 5 %«7kSf # U 

(10 0ml) SrJB^.Ti«tt bfc^> iBfe**"* (20 0ml) Tftt 

*^^^fei|g*ftS*"C % ( 2 R S , 3RS)-2-[3-(tert-7f/^ 
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-3- (4-7/^Q7x=/l/) -3-t Fd^v'^P^yi&ifc. 
±T#rc^-a-#<^X h 7 t Ko77y(l50ml) ^-/Utfc 
• X^U/W(6. 57ml, 30. 6 5 U^/V) i: MJ^A'T? >" (4. 5 9ml, 
3 2. 9$y*/H ^^-CMTlB#^Jt#L7t 0 ^£<D^ 2 R«Q$m&f5 bfc 
5 R&$t£8&E}£3§U 7K (2 00ml) ^AP^-C^^/W (200ml) V 

a^^rv-y^^^ciT h^7 7vf- (^=3r1h>- : ^$^5vV= 3 : 1-2 : 1) 
Tl»«!b-C, Bft* (6. 9 2g, 8 6%) &#f£ 0 
mp 131-132°C 

10 IRvmax KBr cnf 1 :l742, 1603, 1514, 1364, 1240, 1223, 1148. 
Anal. Calcd for (ytfNQ, (MW343. 40) 

Calcd: C, 69.95; H, 6.46; N, 4.08 
Found: C, 69.96; H, 6.38; N, 4.11. 
^-NMRCCDCla) 5:1. 33 (9H, s, Bu*), 2. 10-2. 40 (2H, m), 4. 15-4. 30 (1H, m), 4.91(1H, 
15 brs), 5.79(1H, d, J = 7.8 Hz), 6. 60-6. 80 (2H, m), 6. 80-6. 95 (1H, m), 
7. 05-7. 25 (3H, m), 7.30-7.50 (2H, m). 

6) (IRS, 2SR) -2-7 5 7-3- [3- (t e r t-7f;l/^)' 7i = 
/kl -1- (4-7;^o7i^) -l-7n/Vwv 

(4 R S , 5SR) -4- [3- (t e r t-7*^/^^-» -O-^Vkl -6- (4- 
20 7/^D7x^) -1, 3-W/yv J y-2-ty (6. 6g, 19. 2*])* 
/U) <o*t;-jV (30ml) 8mfe&mfc1-h])tJ»7k®® (9. 6m 

i , 7 6. 9 ^ip^-r 4 tf?mMmmm tfc 0 s^^je^l, * d 

5 0ml) ZMZ-Xm&^fr (200ml) TttW L7h 0 &ffi$t&7ktffe U 4$7k 

25 7)>b^b^^T, Btf* (5. 8 6g, 9 6%) &#/t 0 
nip 132-133^ 

IRvmax KBr cnf l :3362, 3295, 1601, 1582, 1507, 1485, 1363, 1208, 1152, 1036. 
Anal. Calcd for C^FM^ (MW317. 40) 

Calcd: C, 71.90; H, 7.62; N, 4.41 
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Found: C, 71.69; H, 7.65; N, 4.35. 
l H-NMR(CDClj) 5: L33(9H, s, Bu*), 2.29(1H, dd, J =14.0, 10.2 Hz), 2.74QH, 
dd, J =14.0, 3.0 Hz), 3. 20-3. 35 (1H, m), 4.66(1H, d,. J = 5. 2 Hz), 6. 75-6. 90 (3H, 
m), 7.70-7.25 (3H, m), 7. 30-7. 45 (2H, m). • 
5 7) 4-7/Uto-N- [ (IRS, 2SR) -1- (3-t e r t-^t^f^ 
ol^jv] -2- (4-7;^n7x-/W -2-fc \fu^y-l-T7 hT5 K 
(IRS, 2SR) -2-7$7-3-[3- (tert-^^) 7 ~~)^\ 
-1- (4-7^07*^) -\--7uAJ—)V (1. 59g, 5. 0 5 ]) *M 

1 4-7ji<*n1-y? uy-i-Jjjvtfym (1. Hg, 6. o$.V*fr)(DT± 
10 h~bV* (3 0ml) m&fc. 1-^3- (3-*J/^T%;7nt°M * 



/Utf*M$ F-mm (1. 2 0g, 7. 0?!)^) ti-th'p^y/h 
y r ^/-jvitffom (i. 07g, 7. o^y fcinx-c^-e 5 P#F^ W 

gOS»zk (10 0ml) &iQx.T@1^^ (150ml) T'ttffi Ufco ttffi$t 

16 ;^d-?F/77^ (^q*M:|i6if^=10 : 1) -C*!t$!L-C, B#J 
ft (2. 2 7g, 9 3%) Sr^ittifc. 
mp 180-181^3 

IRvmax KBr cm- 1 :3420, 3312, 1644, 1539, 1508, 1223, 1150. 
Anal. Calcd for C 30 H 29 F 2 N0j (MW489. 55) 

20 Calcd: C, 73.60; H, 5.97; N, 2.86 

Found: C, 73.61; H, 6.00; N, 2.76. 
l H-NMR(CDClj) 5: 1.28(9H, s, Bu*), 2.73(1H, dd, J = 14. 1, 10. 6 Hz), 3.03(1H, 
dd, J =14. 4, 4. 4 Hz), 3.90UH, d, J = 3. 6 Hz), 4. 70-4. 90 (1H, m), 5. 00-5. 15 (1H, 
tn), 5.85(1H, brd, J = 4.4 Hz), 6. 80-7. 30 (8H, ra), 7. 4-7. 60 (4H, ni), 7.83(1H, 

25 d, J = 8.0 Hz), 8.08(1H, d, J = 7.2 Hz). 

mmm 2 8 5 

N- [ (IRS, 2SR)-l-(3-ter \.-~f<f'fr***S<<WA') - 
2 _ ( 4 . 7 ;| / tn7i=/V) -2-t 7-S>t Ko-SH-^VJ' [a] 
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(IRS, 2 SR) -2-757-3- [3- (t e r t -7? Art* is) 7=.— AS] 
-1- (4-7/l'iD7x^) (0. 48g, 1. 5?y^u) 

t6, KP-5H-^yy [a] Wu^TV-l-lJJ^sW. (0. 3 4 

g, 1. 8?!)^) ©T-fch=hy^ (20ml) #ttlC N 1-^^-3- (3- 
5 J" AST UjV^M 5 K • (0. 36g, 2. H D 

ti-t ko ^rv"<vy b y ry—^TK^ (o. 3 2 g , 2. l^y^n sr*p 

^T^T*5^M^Lfc 0 S^^TK (10 0ml) ^AP^TS^^ (15 
Om) T-ttffibfc. ttW^^T'^U ^TK^^^^^AT^^, i$J£g 
*tfi D Wm* i £*-sy*>fA'tK^ Y # 7? J- (r**W ilSfctf-/^ 4 : 1 
10 -3 : 1) t«LT N mm (0. 6 3g, 8 6%) t LT#7c 0 

mp 149-150T: 

IRvmax^cnf^SOS, 1638, 1537, 1512, 1443, 1256, 1225, 1150, 1032. 
• Anal. Calcd for C 3l H, 4 FN0 3 (MW487. 61) 

Calcd: C, 76.36; H, 7.03; N, 2.87 
15 Found: C, 76.29; H, 7.20; N, 2.80. 

^-^MRfcDClj) 5 : 1.30(9H, s, Bu*), 1. 90-2. 10 (2H, m), 2. 10-2. 30 (2H, m), 
2.60-2.80 (2H, m), 2.96(1H, dd, J = 7. 3, 4. 4 Hz), 4.06(1H, d,. J = 4.0 Hz), 

4. 60-4. 80 (1H, m), 5.01(1H, t, J = 3. 7 Hz), 5. 65 (1H, . brd, J = 8.0 Hz), 

5. 90-6. 05 (1H, m), 6.25(1H, d, J = 11.4 Hz), 6.78-7.30 (9H, m), 7. 30-7. 50 (2H, 
20 m). 

mmm 286 

4-7/U&U-N- [ (IRS, 2SR) -2- (4-7;V^P7x=;l') -2-fc Ka=¥ 

v-i- (3-t KP^^y^) x-ffrl -i-j-7 hr$ K 

4-7/^n-N- [ (IRS, 2 S R) -1- (3-t e r t-^W^y^ 
25 /U) sl^AS] -2- (4-7;^B7^-/l') -2-t Kd ^^-1-^7 K (0. 

30g, O. 615!) *A/) Ofl>7tKn77y ( 1 0 m 1 ) h D 

nffiflt (5ml) Sr^nxT, 5 0°CT'2B#TO^t7c 0 U 
^3*Wavf^57-f- (^pdtJn/UA :^jl^;Ix=5 : 1) TitML 
X, mm (O. 18g, 6 8%) «:*$fi£LTfcfc. 
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rap 179-180°C 

IRvmax l!Br cnf l :l644 > 1601, 1537, 1512, 1262, 1231, 1157, 1053. 
Anal. Calcd for C 26 H 21 F 2 N0j (MW433. 45) 

Calcd: C, 72.05; H, 4.88; N, 3.23 
5 Found: C, 71.61; H, 5.14; N, 3.07. 

1 H-NMR(CDC1 3 ) S : 2. 50-2. 75(2H, m), 3. 10-3. 30(1H, ra), 4. 30-4. 55 (1H, m), 
4.55-4.65 (1H, m), 5.73(1H, d, J = 4. 4 Hz), 6. 60-6. 75 (3H, m), 7. 00-7. 70 (9H, 
m), 7.99(1H, d, J = 7.6 Hz), 8. 25-8. 40 (1H, m), 9.21(1H, s). 
mmM2S 7 

10 N- [ (IRS, 2 SR) -2- (4-7^0 71^) -2-t KP^-l- [3- 

(i, i, 2, 2-T h57^tpi H^rvO ^y^l ^fvu] ^j/w<%ym^< 

(IRS, 2 SR) - 2-7$/-l - (4-7;Vta7x^) -3- [3- (1, 1, 
2, 2-fh7 7^nx b^y) y x.=^/V]-fa^y- l-^r—jUO , 2 7 8 g (0. 
15 7 6 9 5!)^) b&km&Mi-YV V&O. 13g (1. 54^11^) ZTYy 
t Vnyy^l Om 1 ^fI#t*^feilT^ o o^^^VO. 1 2m 1 
(0 . 8 5 5; <J Z<D*tL 3B#|?SHf#Lfc 0 £J&$&g^^/M£#^ U 

20 y&mmk^x, %$im*nt^ 

MO. 3 44 g l|X^9 0% 
mp 136-137t;; 'H-NMR (CDC1 3 , 200 MHz) 5 2.64-2.91 (3H, m), 4.09-4.20 (1H, 
m), 4.82 (1H, br d, J = 9. 2 Hz), 4.85-5.04 (3H, m), 5.88 (1H, tt, J = 2. 9 
Hz, 53.1 Hz), 6.96-7.09 (5H, m), 7.21-7.39 (8H, ra) ; IR (KBr) 3326, 1692, 
25 1545, 1198, 1115 cm" 1 ; Anal. Calcd for ^H^FeNO^ C, 60.61; H, 4.48; N, 2.83. 
Found: C, 60.81; H, 4.53; N, 2.99. 

nmm 288 

N- [ (1 RS, 2 SR) -2- {A-yjVjruy -2-t Fndf-v'-l- [3- 

(i, i, 2, 2-x Yyy/uj-v^v^y) xf;>] -e, 
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;W6, KP-5H-- [a] ^BA^y-i-jd^f * K 

1) (E) -4, 4-^^f;^5-7i^-2-^yTy|if;v 

6 0%**fl2-?"hy ^A©»ft^57-f yHSH*l 7. 8g (44 5$y^) 
& h;U^>-3 0 Om 1 «f«fc!MBU Px-f-As-frtt 9 9. 8 g (4 4 
6 5 $ y ^/U) ©^xy50ml ^tiflt^x:, 3 0 ftfflgffi Lfc a ZflK2, 
2-i?/3-;U-3-y^~/l'7 R v/<1~—/V (Tetrahedron Lett., 
127 3-1275 (1973) #Rg) 60. 16g (370. 8 * V */V) <D h 
;Vxy5 0ml«lTU MUX* 2 B#Raifc# Lfc 0 &«£tKK&£\ 5*** 
/u^x^X'2|DtttfclL/t 0 ^*fc#«W*M*aESN-^^!>^«^ 
10 icJ±@* Lfc 0 #e>nfcft^£*Sr^ y Wnv^77^ -i:tfi 

L KtVS^^=2 0/l-97l) „ a»*Sr#fc 0 . 
Hfettfr JRS5 5. 9 7 g l|X^6 5% 

'H-NMR (CDC1 3) 200 MHz) 6 1.06 (6H, s), 1.29 (3H, t, J = 7. 2 Hz), 2.66 (2H, 
s), 4.19 (2H, q, J = 7. 1 Hz), 5.63 (1H, d, J = 16.2 Hz), 7.03 (1H, d, J = 
15 16.2 Hz), 7.06-7.10 (2H, m), 7.20-7.38 (3H, m) ; IR (neat) 2963, 1717, 1310, 
1167, 1038, 702 cm" 1 

2) 4, 4-?^ f -7 y^if ;i/ 

. (E) -4, 4-v > ^f/l'-5-7x=^2^7>'®xf/l/5 5. 9 7 g (24 
0 . 9 ^ V *)V) <T>x-9 7wH50ml WSSfc 1 0 %y<y W (50% 

20 ^*) 5 g^iitt, ^s?jrjE-c-(fe7K?f5mjpufc. mM<ofm^m\\^ 

5/1-9/1) % Bttfc&fcfc. 
jkfitt^ JRfl:4 5. 4 7 g 1&^8 1 % 
25 ^-NMR (CDC1 3 , 200 MHz) 5 0.86 (6H, s), 1.26 (3H, t, J = 7.2 Hz), 1.56-1.64 
(2H, m), 2.30-2.38 (2H, m), 2.51 (2H, s), 4.13 (2H, q, J = 7. 1 Hz), 7.10-7.15 
(2H, m), 7.20-7.32 (3H, m) ; IR (neat) 2961, 1736, 1171, 704 cm- 1 

3) 4, 

4, 4-i?t?-A^5-'7=.—A"<ls#V&x-?-A'4 5 . 47g (19 4. O^V 
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\ &Wtik1- h!J !7A 1 5 . 5 g (3885'; ^/V) , 7k 2 0 Om 1 , *9 J 
-/^2 0 0ml, fF7t KP77yi 0 Om 1 Ol^ft^)BT-«ff Lfc, 

mm^mmwk. 7jc?«Lfc 0 ^^^^-x/vT^tfc^ mm. 

.lRi:3 8. 3 5 g 4X^9 6% 
l H-NMR (CDClj, 200 MHz) 5 0.88 (6H, s), 1.57-1.65 (2H, m), 2.35-2.43 (2H, 
m), 2.52 (2H, s), 7.10-7.15 (2H, in), 7.21-7.32 (3H, m) ; IR (neat) 3100-2850, 
10 1715, 1452, 1416, 1302, 702 cm -1 

4) 8, 8-^f;W-6, 7, 8, 9-7h7tFn-5H-^/ '[a] V^p 

.4, 4-^f;V-5-7i=;^y^y§3 8. 3 0 g (18 5. 7 5!)*;U) , 
N, N-^f;^A7 5 KO. Iml©7h7t h'P77yi 50ml§iC 
15 mtrCtgfc^iF P/V2 4. 3ml (2795 VXrJl') *ffiT LfcfU * 0 . 

mtT;^^t7MA 9. 5g (3 7 15])^) ©fift^f 5 0mlMI 

&M#LfttfSf,, r^±T*#fc^4l»©^^^^>8 0 O.m 1 «e^«: 2 BRQ 

I|xfi2 9. 5 5 g JRJfS8 5% 
25 l H-NMR' (CDClg, 200 MHz) 6 1.02 (6H, s), 1.45-1.51 (2H, ra), 2.62 (2H, s), 
2.63-2.69 (2H, m), 7.12 (1H, dd, J = 1. 0 Hz, 7.2 Hz), 7.31 (1H, dt, J = 1. 5 
Hz, 7.5 Hz), 7.43 (1H, dt, J = 1.6 Hz, 7.5 Hz), 7.72 (1H, dd, J = 1. 4 Hz, 
7. 4 Hz) ; IR (neat) 2953, 2928, 1682, 1601, 1468, 1289, 770 cm" 1 

5) 8, 8-^f/U-6, 7, 8, 9-?h?tKB-5H^/[i]^P. 
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8, 8-v^^-6, 7, 8, 9-fh7kKo-5H-^y^ [a] i/^B^y 
9. 2 0 g (1 5 5. 1 5 y^e/U) OtPS^-SUl 5 Oml»> 
Tk^Ts >*C»I5 9*"7"Ml^iN5. 87g (15 5 5!) Sr4> Uf Ojbg*.fc 

5 &s Sllf 1 ^rattH 5 bfc, RJS?S**T?*f? U RRai^t? 2 bfc 0 A 

S/ JJ # <7* 7U* 7A^D-7F^77^ -KTfMR bT (^^^y/|^cr^= 9 / 
1-6/1) % |^Sr#fc. 

I1XS 2 8 . 9 6 g fc* 9 8 % 
10 l H-NMR (CDC1 3 , 200 MHz) 5 0.72 (3H, s), 0.94 (3H, s), 1.54-1.97 (4H, m), 
1.78 (1H, d, J = 4. 0 Hz), 2.67 (2H, br s), 4.85-4.93 (1H, m), 7.02 (1H, dd, 
J = 1.6 Hz, 7.2 Hz), 7.11-7.23 (2H, m), 7.42 (1H, d, J = 7.0 Hz); IR (neat) 
3353, 2951, 2928, 1456, 1044, 756 cm" 1 

6) 4- 8-^7^-6, 7, 8, 9-fh7tKP- 

16 5H-^yy [a] u^J'V-'a-Jr— A* 

8, 8-Wf/W6, 7, 8, 9-rf7kKn-5H-<V/ [a] ^D^T* 
fy-5-twl/2 8. 7 2 g (15 0. 9 5!)^) fcN, N, N' , N'-fb 
^fyU^l^v'T"? ^5 0. 1ml (3 3 2 ^!)^V) ©^fy2 0 0ml 
mm^-, 7K^TT*1. 6Mn-7*f/H;f!>i©^tyii2 0 8ml (332 

20 5: V *J\>) %ffiT LfcSU 3 5 < C-e-8fe» bfc 0 KJSS-g"«J*- 7 8 *C WfrSl b 

tern, #v>fc k?wt-<* 5 o g «#Lfe*6aaa*t»iHtLfe. kj&m 

^7A^B?h^77-f- Kty/Slxf^=6/1) fc«U 7, 7 
25 -&*f-A^7, 8, 9, 9a-7F7tFP^B^ [cd] [2] 

yy-2 (6 H) (3 1. 0 0 g) «©lofcg# bT#fc„ 

7K3f5-fby^»7AT7W5 = t>A5. 73g (15 15JJ*^) ©fh7tK077 
72 0OmlHI(:, 7X^T, ±l?#feifr©7 h 7 1 Kn7?yiOOml^ 
ttfcHTU MT*lB#r H 1»bfc 0 bfcfK *6ml, 1 5%^m 
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,V $ = ^ A U (DHL SSlffl-C 2 B#^» Lfc. £ Cfcfti§!& 5i§ LTBfc# , 

fe^yytf^/i^yA^P^ ^77^|Ct»|L (^tf^/BBfc*?'^ 6 
5 /1-1/2) , ^f-V'itJltefiflsU-CBWjfeSr^fc. 
fifefe* Ml 9. 15g W5 8°/o 

mp 107-108t:; 'H-NMR (CDC1 3) 200 MHz) 5 0.76 (3H, s), 0.99 (3H, s), 1.16-1.28 
(1H, ra), 1.68-1.82 (1H, m), 1.91-2.03 (2H, m), 2.30 (1H, d, J = 13.6 Hz), 
2.63 (1H, br t, J = 5. 3 Hz), 2.93 (1H, br s), 3.22 (1H, d, J = 13.8 Hz), 
10 4.58 (1H, dd, J = 5. 3 Hz, 11. 9 Hz), 4.85 (1H, dd, J = 5. 7 Hz, 11. 9 Hz), 5.24-5.32 
(1H, m), .7.00-7.06 (lH.m), 7.08-7.17 (2H, m) ; IR (KBr) 3312, 2951, 1402, 
1016, 997,. 762 cm" 1 ; Anal. Calcd for C^O,,: C, 76.33; H, 9.15. Found: C, 
76.37; H, 9.28. 

7) 4- [ [ [t e r t--f^ (v^^/U) fr] st^f] ^fvl"3 -8, 8- 
15 ^^fyW6, 7, 8, 9-ff7kKo-5H-^y/ [a] 

4- (fc KadrW^vU) -8, 8-^f/W6, 7, 8, 9-fF7kFn-5H 
[a] x/^U^rff^-^-Hs— /H 8. 87g (8 5'. 655^*4^ 
4-N, N-i^ fvl'T ^ 7 fc° y v^.O . 5g N h y^/W^l 4. 3ml (1 
20 0 3 $ y ^/W) (Drh7tKc^7V100ml MX* t e r t 

Vt^/vfuvi/yyi 4. 2g (94. 25:y^;w) &flU;U -t©**— WfcJfH* 

OV^7 7^-}:t]RlL (^f-y/g¥^^=l 5/1-9/1) , lift 
25 fc$r#fc„ 

UX42 8. 9 0 g t*10 0% 
'H-NMR (CDC1„ 200 MHz) 8 0.08 (3H, s), 0.11 (3H, s), 0.76 (3H, s), 0.90 
(9H, s), 0.99 (3H, s), 1.16-1.30 (1H, m), 1.67-1.80 (1H, m), 1.88-2.05 (2H, 
m), 2.30 (1H, d, J = 13.6 Hz), 3.02 (1H, br s), 3.23 (1H, d, J = 14.0 Hz), 
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4.64 (1H, d, J = 11.8 Hz), 4.94 (1H, d, J = 12.0 Hz), 5.23-5.31 (1H, m), 
6.98-7.04 (1H, m), 7. 06-7. 15 (2H, m) ; IR (neat) 3391, 2951, 2928, 2857, 1470, 
1254, 1076, 837, 775 cm -1 

8) t e r t--f*f-)V (6, 6-^f^6, 7~i?K FP-5H- [a] t/ 

4- [ C [t e r t-zff-fr (v^/V) 5/JJ/U] t^frl -8, 8-v^ 

7, 8, 9-ff7t KB-5H-^y^ [a] ^0^7^-5-^ 
28. 90g (86. 3 8 5!) , h y z-ftVT 5^24. 1ml (173$ 

U^/P) , 4-N, N-v^^VKT^/tfy^l. 06 g (8. 6 4$!)^/V) © 
10 T±h-bV/i'10 0mlffl&\£*%iT,*?yx/i'*~fr?ny Kl4. 8g(l 
3 0 5 y ©T-fe b^MJMOal «f»Sr*/&TSlT bfco iftfcEHb y ^ 

!)A5. 49g (I30$y *r/V) Sr*P^ MT?6'«F|ffl«#Lfc 0 KJ£*fc&*fc 
££\ iHt3i^-C2iIj*ffltfe. **7tWai^7K«^^^!>^T«, 

15 fcifrLl, 8-^TIffc'^^n [5. 4. 0] - 7 - ^ ^xir 2 5 . 8ml (1 

7 3 $ y**) zmx., 8 ox:^-mmwLtc a ss®6i&&\zm€s mm^r/m 
# frtzm&mo £ t> y # y^^^^b^yy^-Kxmmv^f-y/ 

I»xf/i«i5/l) > B«rtfc«:#fc. 
20 IRSIO. 2 5g IR$3 8% 

l H-NMR (CDCI3, 200 MHz) 5 0.09 (6H, s), 0.94 (9H, s), 1.01 (6H, s), 1.65 
• (2H, d, J = 7.0 Hz), 2.32 (2H, s), 4.71 (2H, s), 6.25 (1H, td, J = 7. 0 Hz, 

10.7 Hz), 6.64 (1H, d, J = 10.8 Hz), 7.07 (1H, d, J = 8. 8 Hz), 7.17 (1H, 

t, J = 7.5 Hz), 7.37 (1H, d, J = 8.0 Hz); IR (neat) 2953, 2928, 1464, 1256, 
25 1111, 1074, 837, 775 cm" 1 

9) 6, 6-v^9VU-6, 7-^t KD-5H-^yy [a] 

t e r t-^/U (6, 6-^^-6, 7-v>fc KP-5H-^yy [a] 
^7>l-'f^h^y) ^^7^7. 3 0 6 g (2 3. 0 8 5y^^) 
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/Vt!) F©ff7tKP77>it2 7. 7ml (27. 7 5 !) *M SrJPx^ £ 

St? l 5 ftfflm bfco R«?«ft*K:ftfP, BH^A'-c 2 iDttW L7t 0 HfcfcW 

5 !)*W7^^n-7h^77^(aiiL (^^y/ft»^^=6/l- 

3/1) , BttfcSrfcfc. • 

HXS4. 48 4 g Ifc$9 6% 

'H-NMR (CDC1 3 , 200 MHz) 5 1.02 (6H, s), 1.59 (1H, t, J = 5.9 Hz), 1.67 (2H, 

d, J = 7.4 Hz), 2.35 (2H, s), 4.70 (2H, d, J = 6. 2 Hz), 6.32 (1H, td, J = 
10 7.0 Hz, 10.6 Hz), 6.79 (1H, d, J = 10.6 Hz), 7.11-7.31 (3H, m) ; IR (neat) 

3318, 2951, ' 1454, 774 cm" 1 

10) 6, 6-^^/W-6, 7-^tKP-5H-^<y/ [a] ^0^7^- 

6, 6-^^-6, 7-^kKo-5H-^^/ [a] ^n^7"fy-l->(;I' 
16 * 9 ) —^4. 429g (2 1. 9 0%V <DT± fyiOOml i^t, * 

AJft5. 4 7 g (5 3. 7 tjH»4ml &7k 1 5 m 1 

j&jR&??trak}&Lfc«, <Y y7 , 0/V-/v2Omi &2jhx., ^e©** o. snftftg 

MM 1X3:3. 0 8 7 g «K^6 5% 

mp 132-134°C; l H-NMR (CDC1„ 200 MHz) 8 1.03 (6H, s), 1.66 (2H, d, J = 7.4 
Hz), 2.37 (2H, s), 6.33 (1H, td, J = 7. 3 Hz, 10. 6 Hz), 7.23 (1H, d, J = 10.6 
25 Hz), 7.26 (1H, t, J = 7.5 Hz), 7.39 (lH,,dd, J = 1. 3 Hz, 7.5 Hz), 8.00 (1H, 
dd, J = 1.5 Hz, 7.6 Hz); IR (KBr) 3050-2550, 1682, 1464, 1451, 1308, 1279, 
775 cm" 1 ; Anal. Calcd for C M H 16 0 2 : C, 77.75; H, 7.46. Found: C, 77.97; H, 7.57. 

11) N- [ (IRS, 2 SR) -2- (4-7;^P7i=^) -2-fc Kn 

1- [3- (1, 1, 2, 2-r l-7 7^tnx h^is) ^v 5 ^] ^5vW] -6, 6 
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7-i?tKn-5H-^yy [a] */9 D^ty-l-*/^#? 

K 

(IRS, 2 SR) -2-757-1- (4-7^*P7*^) -3- [3- (1, 1, 
2, 2-r Yyyjvjrv^ Y^-'y) 7x^]/D/<y-i-t'-;vo. 3 6 7 g(l. 

5 0 165!)^) „ 6, 6-^f;^6, Kn-5 H-'O'y* [a] P 

^7*fy-i-*^y»o. 22 g (i. 0 2$y*/w) % i-t pn^y^ 

h9 7^A^(!fii#)0. 16g (l. 0 2 0^) SrTir h-hP/H Oml* 
X*» b 1 -^fvl- 3 - ( 3 -vM f7U7 5 / "/a tuV^M 
S£J£o. 19g (1. 025 y^r/u) SrJUx., MX-Bfcil#Lfc 0 S^^S^ 
10 ^fvUfc** U JS^*^ h P ^Tk^Xifc^ tekfiSBt-r;/*^ * AXffcjiu 

MO. 44 3 g 1|X^7 8% 
mp 115-116°C; l H-NMR (CDC1 3 , 300 MHz) 5 0.99 (6H, s), 1.64 (2H, d, J = 7. 2 
15 Hz), 2.29 (2H, s), 2.79 (1H, dd, J = 10.4 Hz, 14.6 Hz), 2.98 (1H, dd, J = 
4.1 Hz, 14.6 Hz), 3.78 (1H, d, J = 4. 2 Hz), 4.59-4.68 (1H, m), 5.04 (lH, 
t, J = 3.8 Hz), 5.76 (1H, d, J = 8. 4 Hz), 5.89 (1H, tt, J = 2.8 Hz, 53.0 
. Hz), 6.13 (1H, td, J = 7.1 Hz, 10.6 Hz), 6.34 (1H, d, J = 10. 5 Hz), 7.01-7.14 
(7H, m), 7.17-7.22 (1H, m), 7.30 (1H, t, J = 7.8 Hz), 7.42 (2H, dd, J = 5. 3 
20 Hz, 8. 6 Hz); IR (KBr) 3287, 1638, 1512, 1227, 1200, 1125 cm" 1 ; Anal. Calcd 
for C 31 H 30 F 6 NOj: C, 66.54; H, 5.40; N, 2.50. Found: C, 66.47; H, 5.46; N, 2.49. 

mmm 2 8 9 

N- [ (IRS, 2RS) -2- (5-^P-2-f^) ~2-fc Kp=¥v--1- [3 
-(1, 1, 2, 2-f f77^tPib^V) 'O^] ^] -6, K 
25 P-5H-^yy [a] v-^ P V- 1 /U#=¥f - 5 K 

1) 3- (5-^PP-2-fx^) -3-^-=Sry-2- [3- (1, 1, 2, 2-T h 
7 7/M-px Y**S) ^Vv'/l'] 7 , Pt , ty||xf;l/ 

3- (1, 1, 2, 2-fh77/l/tPxRv') h/^yi2. 5g (6 0. 0 
N N-T'P^-^iXW 5 Kl 0. 7g (6 0. 0 5!)*;l/) % 2, 2' 
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-TV\fX Wy/fa^by/V) 3 0mg©II«3 0ml»O. 5B# 

^/^-r^-e^Lfc. $k£>tmm<D®m*WB%=)s\sXs 3- a, 1, 2, 

5 fc. 

3- (5-^no-2-fx^) -a-^y^Pt^ty^xf-zH 1. 63g (4 
9. 9 8 0^) «1, 2-5?^ Om l«Sftfc*ftT6 0%*5R 

fls-J-MJ 9AO)ttt'*?7<r:'Mfe2. OOg (5 0. 0 5 VeM * 
<D$£0. 5W»lt ^m±T*#fc3- (1, 1, 2, 2-7h7 7/^n 

10 if^)'<y^ti?K©i, 2-^ h^^* ^1 om l^&^ia-eiii 

1-9/1) % ^f-y<t^3ii^bU-C> B 

15 11X41 2. 58g JJR^ 5 7 % 

mp 49-51°C; 'H-NMR (CDC1 3 , 200 MHz) 6 1. 16 (3H, t, J = 7. 2 Hz), 3.27 (1H, 
dd, J = 7.5 Hz, 14.1 Hz), 3.36 (1H, dd, J = 7. 5 Hz, 14.1 Hz), 4.13 (2H, q, 
J = 7. 1 Hz), 4.34 (1H, t, J = 7.5 Hz), 5.89 (1H, tt, J '= 2. 9 Hz, 53.1. Hz), 
6.93 (1H, d, J = 4.2 Hz), 7.04-7.14 (3H, ra), 7.23-7.32 (1H, ra), 7.53 (1H, 

20 d, J = 4.0 Hz); IR (KBr) 1725, 1661, 1434, 1215, 1148, 1132 cm" 1 ; Anal. Calcd 
for C 18 H 15 C1F 4 0 4 S: C, 49.27; H, 3.45. Found: C, 49.24; H, 3.20. 
2) (2RS, 3RS) - 3- (5-^aP-2-fx=;i/) -3-tKn*i^2-[3 
-(1,1, 2 , 2-T V y 7/VtPX h **S) ^yP/l'l 7°o k°^i/^^/U 

7. 76g (57. 0 5 J) *A>) % ! ?3L.<f-)V^—=T!V 15 0ml <PX*t$t 

25 W # s feTRSfb* tm-r h!)!7A4. 3 1 g (1145V %Wfo.X*M^ 

**{k#9mwmnv*?A'^?A4m&&it. &t>fritmm\^ 3- (5-^p 

v-2~7'X-—M -3-^y-2- [3- (1, 1, 2, 2-7h77;l'tDxhaf-v') 
y°n t'jrym^ju 12. 50g (28. 485!) SttRJ^T'CAP 
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5 fCo 

iRg 1 2 . 7 o g urn 1 0 0% 

l H-NMR (CDC1 3 , 200 MHz) 8 1.00 (3H, t, J = 7. 2 Hz), 2.95-3.09 (3H, m), 3.14 
(1H, d, J = 3.6 Hz), 3.96 (2H, q, J = 7. 2 Hz), 5.14 (1H, t, J = 3.9 Hz), 
5. 90 (1H, tt, J = 2. 9 Hz, 53.1Hz), 6.75 (III, d, J = 4.0 Hz), 6.79 (1H, d, 
10 J = 4.0 Hz), 7.00 (1H, s), 7.06 (2H, d, J = 7.8 Hz), 7. 28 (1H, t, J = 7. 9 
Hz); IR (neat) 3463, 1725, 1451, 1302, 1277, 1198, 1125, 801 cm" 1 

3) (2RS, 3RS) -3- (5-^ on-2-f -3-t Ko^>2- [3 
- ( 1 , 1 , 2 , 2-x ^^/I'tDx h *ciy) ^<yi?;V] rfv. f^-^ 

(2RS, 3 RS) -3- (5-^nn-2-fx^) -3-t KP^i^-2- [3- 
15 (1, 1, 2, 2-r f77/^0X ^f) /Plfty|if;H 4. 

2 7 g (3 2. 3 7 $ y^r/V) ^mit-TY)) 3 9 g (6 4. 7 $ i> ^JV) , 

*#;-/U5 OmKr^t KP75y5 Om 1 ©^Ib Sr^-C 6 t 

20 SftfcS^fvl^— — ^^<t «9^^LT S gtf*£#7c: 0 
HX*9. 18 lg JK^6 9% 
mp 105-106^; l H-NMR (CDC1 3 , 300 MHz) 8 3.03-3.11 (3H, in), 5. 15-5! 17 (1H, 
m), 5.89 (1H, tt, J = 2. 9 Hz, 53.1Hz), 6.76 (1H, d, J = 3.9 Hz), 6.79 (1H, 
d, J = 3.6 Hz), 7.01 (1H, s), 7.06 (2H, d, J = 8. 7 Hz), 7.27 (1H, t, J = 

25 7.8 Hz); IR (KBr) 3358, 3100-2550, 1692, 1453, 1287, 1204, 1117, 801 cm" 1 ; 
Anal. Calcd for C 16 H 13 C1F 4 0 4 S: C, 46.56; H, 3. 17. r Found: C, 46.59; H, 3.20. 

4) (4 R S , 5RS) -5- (5-^nn-2-fx=;l/) -4- [3- (1, 1, 2, 
2-x h7 7/Vtnx f-.drv') -1, Z-*$rW V v^>-2-^V 

(2RS, 3RS) -3- (5-^013-2-^1^) -3-fc Kd= 3 tv'-2- [3- 
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(1, 1, 2, 2-y~ J.77A4axb*V) 7'olftVt8. 996 

g (2 1. 7 9^!) : t;V)(7)7^7tKP77y80ml«l^!Jxf;V7^y 
3. 65ml (26. 2 5. ]) ^/W) N S?7»=/U*^*P ^Tv 1 K6 . 60g (2 

^=3/1-1/1) ^ Blftfe£#fc 0 

. 4 8 0 g JR#a 9 5 % 
l H-NMR (CDC1 3 , 200 MHz) 5 2.55 (1H, dd, J = 9. 8 Hz, 14.0 Hz), 2.66 (1H, dd, 
J= 4.6 Hz, 13.4 Hz), 4.20-4.31 (1H, in), 5.19 (1H, br s), 5.86 (1H, d, J 
10 =7.6 Hz), 5.91 (1H, tt, J = 2. 8 Hz, 53.0 Hz), 6.87 (2H, s), 6.94 (1H, s), 
7.01 (1H, d, J= 7.6 Hz), 7.13 (1H, dd, J = 1. 2 Hz, 8.2 Hz), 7.34 (1H, t, 
J =7. 9 Hz); IR (neat) 3274, 1761, 1451, 1196, 1119, 1001 .cm' 1 

5) (IRS, 2RS) -2-75/-1- (5-^nn-2-fx^) -3- [3- 
(l, 1, 2, l-f Yyy/v^rn^- h^vO y ^^.)V\ •^u>^y-\-ir—}V 

15 (4RS, 5RS) -5- (5-^Ba-2-fx^;l/) -4- [3- (1, 1, 2, 2 
-ff77;^PiF^) ^ViM'] -1, 3-**-y-*/l) i?y-2-ty8. 48 
Og (2 0. 6 9 ^^) t^mti-YV !7A3. 31g (8 2. 8^!)^) 
/ -jV4 0 m 1 -7.K 3 m 1 4 B^MSjISc Lfc„ 

20 J&£i&EE@*Lfc 0 ^@^$r^y*^> (APSN7") *7A^ov^77^ 

I|Xft7 . 6 4 8 g 119 6% 
l H-NMR (CDC1 3 , 200 MHz) 5 2.45 (1H, dd, J =9. 8 Hz, 13.3 Hz), 2.86 (1H, dd, 
J =4.1 Hz, 13. 5 Hz), 3.27-3.36 (1H, m), 4.76 (1H, d, J = 4. 8 Hz), 5.91 (1H, 
25 tt, J = 2.7 Hz, 53.1 Hz), 6.78 (1H, d, J = 3. 6 Hz), 6.83 (1H, d, J = 3. 6 
Hz), 7.06 (2H, d, J = 7.4 Hz), 7.12 (1H, d, J = 1. 6 Hz), 7.32 (1H, t, J = 
7. 8 Hz); IR (neat) 3360-2860, 1586, 1487, 1451, 1302, 1279, 1196, 1121, 801 
cm -1 

6) N- [ (IRS, 2RS) -2- (5-^nn-2-fx^/i/) -2-fc Fndrv'- 
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1- [3- (1, 1, 2, 2-f f57^oif^) s<yi?/U] z^f-jV] -6, 7 

(IRS, 2RS) -2-T5/-1- (5-^aP-2-fi=^) -3- [3- (1, 
1, 2, 2-x h7 7yVtP3i h^rvO 7i=/V] ^o^y-i-t^o. 582 
5 g (1. 516?!)^) , 6, 7-i?t b*a-5H-^y/ [a] ^n^r^- 
X-UA'tfvWtO. 29g (1. 5 20**0* l-kKo^yyMJ7)/- 
/WTKfP^O. 2 3 g (1. 5 2?y*^) S:7th-MJ/H0mlfT*WU 
flS l -:n^/l- 3 - ( 3 -S?* ^vVT $;^n tVU) * AtftSM 5 K • 0 . 2 

9 g (i. 5 2 $ y^/v) «rjn*. N nt-wiwifc. m&m*mt^Mz% 

HXAO. 6 2 3 g flX^7 4% 
mp 177-178t;; l H-NMR (CDC1 3> 200 MHz) 6 1.95 7 2.07 (2H, .m) , 2. 16-2. 25 (2H, 

15 ra), 2.68 (2H, t, J = 5.9 Hz), 2.80 (1H, dd, J= 10. 4 Hz, 14.6 Hz), 3.06 (1H, 
dd, J = 4. 8 Hz, 14. 2 Hz), 4.40 (1H, d, J = 4. 2 Hz), 4.62-4.76 (1H, m), 5.15 
(1H, t, J = 3.6 Hz), 5.81 (1H, d, J = 7.6 Hz), 5.90 (1H, tt, J = 2. 9 Hz, 
53.1 Hz), 5.96 (1H, td, J = 5. 3 Hz, 11.6 Hz), 6.27 (1H, d, J = 11.8 Hz), 
6.83 (2H, s), 7.02-7.21 (6H, m), 7.35 (1H, t, J = 7. 7 Hz); IR (KBr) 3264, 

20 1640, 1537, 1451, 1202, 1117 cm" 1 ; Anal. Calcd for C 27 H2 4 C1F 4 N0 3 S: C, 58.54; 

H, 4.37; N, 2.53. Found: C, 58.29; H, 4.36; N, 2.47. 

mmm2 9 0 

N-[(1RS, 2SR)-2- (4-7u^y*~fr) -2-fc Kp ^-l - [3- ( 1 , 

I, 2, 2-r h?7**v=-h*g-is) s<y*?/v] ^;V] -6, 7-^kKn-5H 
25 -^^^ [a] ^P^X^-l-^^-y-^ K 

1) 3- (4-7*P*7x=^) -3-**y7*P^MI*f^ 

F7x/ -y (8 O g, 0. 4 0^) (1ml) , 

smv^f-A' (350ml) ofe&mfr&mb-r ivt^ ( 3 2 g , 60 %mm 
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mt (2 00ml) &1Bz.Xs Wt^/U (20 0, 1 00ml) ttttbL-fc. 
/^a-7h^77^- (^fy:SiS6xf;V=10 : 1-5 : 1) T^^LT, 

mm doe. 9 g , fernm zmmmtLxmco 

5 IRvmax NMt cm- 1 :1742, 1688, 1586, 1424, 1323, 1264, 1200, 1073, 1009. 

1 H-NMR(CDC1 3 ) 6 : 1.26(3HX3/4, t, J = 7.2 Hz), 1.3l(3HXl/4, t, J = 7.2 
Hz), 3.96(2HX3/4, s), 4.2l(2HX3/4, q, J = 7.2 Hz), 4.27(2HXl/4, q, J = 
7.2 Hz), 5.65(lHXl/4, s), 7. 50-7. 70 (2H X 5/4, m), 7. 75-7. 90 (2HX 3/4, m). 
2) 3- U-7v*:7*~/U) -3-**y-2- [3- (1, 1, 2, 2-fh77 
10 sujra^ h**/) s<yi?sv~\ /p^yixf;i/ 

3- (1, 1, 2', 2-r yyyjvjrnx. h*is) (2 5g, 0. 12* 

;V) ogft&cr^vv (400ml) t®&Ul s N-^a^^Vy-f 5 F (21. 4, 

0. 1 2*71') t2, 2'-T5/tT^>f y^d- h JJ /I- (0. 2g) ttiT2. 

15 xTW^^*U^^^r^T-gfc^L7t 0 li^ilr^JE@*bT, 3-(l, 

1, 2, 2-x h57^tox hdf-V) -l-^P^^/l'^^ify'&^fco 3- (4 
--fti^y^^v) -3-t^y7*n/-!yixf/i, (2 7. 1 g, 10 0 5 V ^fls) 

<Di?* y **y*-z * (150ml) mmr., Kftr&mfci- hvtJ* ( 4 . 0 g , 

6 0 0 . 1 ZM-IT 1 P#W» Lfc 0 n ftfc .hT*#fc 3 - ( 1 , 1 , 

20 2, 2-T Y J 7 A** us. f^i/) -l-T'P^^fMyf ^v ! ^ h^v-cr^y 
(20ml) «&$T U ffilT? 1 5 RSMfttt Lfc. E&Jfct-* (3 0 0ml) 
fciPfcTRS^?*' (2 0 0m 1 x 2) TttfflLfc. }*ffiJft&**U ^ItKM^ 

h;vxy=i : 2-1 : 5) -CflfiRU ^f-^»>&IS*^l3**T % Bfa 
25 m (2 1. 1 g, 4 4%) £#fc 0 
mp 48-49°C 

IRvmax KBr cra- 1 :1721, 1684, 1588, 1277, 1198, 1134, 845. 
Anal. Calcd for C 20 H 17 BrF 4 0< (MW477. 24) 
Calcd: C, 50.33; H,3.96 
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Found: C.55.55; H, 3. 83 
l H-NMR(CDCl 3 ) 6 : 1. 12 (3H, t, J = 7.2 Hz), 3.33(2H, d, J = 8.0 Hz), 4.10(2H, 
q, J = 7.2 Hz), 4.55(1H, t, J = 7.0 Hz), 5.89(1H, tt, J = 53.1, 2.2 Hz), 
7. 00-7. 20 (3H, m), 7. 20-7. 35 (1H, m), 7.42(2H, d, J = 8.0 Hz), 7.89(2H,d,J 
5 =8.0 Hz). 

3) (2RS, 3RS) -3- (4-/a^7i^) -3-tFP^-2- [3- 
(1, 1, 2, 2-x Yyyj^n^y^y) <<i/*?jnS\ y"xi^y^=f;V 

m7kM.i£&8 (11. 4g, 83. */V) (200m 

1 ) ®mm^ imtototrttrf- hVVJ* (6. 34g, 168 s V*as) &'>irf 

Srzk^U (4-^0^7x5^) -3-^y-2- [3- (1, 1, 2, 

2-7 1 h 7 h^vO -^'Wl ^a/^V^^/W ( 2 0 g , 4 1. 9 $ 

V *JV) (D^^/Uol-^/U (50ml) i&#fcta*.fc. 2 R#IS» Lfc^ 

mrak#u 2ffifet&&x-&j&*±it)tc 0 ftbtiitm&vo*mk*?->i' (2oo, 

15 10 0ml) tttUJU *Mc«BN'^*^5'A"tf(aftu ^JE©*tfc 0 

ffi^^Wn^f^^-f^ (^drf-^ : BISfcE?yi,= 5 : 1-2 : 1) 

. -ckwlts n$>m (2o g , saw) fcfcftiM***: t-c#fc. 

IRvmax ,l " t cm- l :l715,. 1590, 1487, 1302, 1279, 1198, 1.123, 1011. . 
1 H-hfMR(CDCl J ) 5 : 0.95(3H, t, J = 7.2 Hz), 2. 90-3. 15 (4H, m), 3.90(2H, d, 
20 J = 7.2 Hz), 5.02(1H, br), 5.89(1H, tt, J = 53.1, 2.8 Hz), 6. 90-7. 15(3H, 
m), 7. 20-7. 40 (3H, m), 7. 40-7. 60 (2H, m). 

4) (2RS, 3RS) -3- (4-7'o : e7i=/V) -3-k Kp <*■$'- 2- [3- 
(l, l, 2, 2-ff77^toxb^) *<yi?;u] -fn^ym 

(2RS, 3RS) -3- (4-7*0*7*^) -3-k [3- (1, 

25 1 , 2 , 2-7- Y 7 7/U*Vx. h ^-^^/V] 7°n AV^x.f^ (19. 5 g , 

4 0. 7?y^) (Dt?;-ju (loomi) »c 2Mmjmik-r v y v atk 

mm (4 0. 7ml, 8 1. 4 5!)*^) aitllt2. 5B#^}f#t7to R 
mm?- 6 (50ml) ^*PxT^H4i Ufc^, ( 1 0 0 m 1 X 

2) T'ffiffl bfco W^tK^ U *l7K«^^v'»7 AX«t, M£f££ bfc 0 
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»«*ft^*f-^bje*fl5**T, ntom (i6. 7g, 91%) 

mp 85-86^ 

IRvBBX Br a> H :l696, 1487, 1279, 1206, 1127. 
Anal. Calcd for C 18 H 15 BrF 4 0 4 (MW451. 21) 
5 Calcd: C.47.91; H, 3. 35 

Found: C,47.97; H, 3. 33 
'H-NMRCCDClj) 8 : 2. 85-3. 15 (3H, m), 5.06(1H, d, J = 3.8 Hz), 5.88(1H, tt, 
J = 53.1, 2. 8 Hz), 6.90-7. 15 (3H, m), 7.20-7.40 (2H, m), 7. 49 (2H, d, J = 8. 4 
Hz). 

10 5) (4RS, 5 S R) -5- U-^P^cc^/k) -4- [3- (1 , 1, 2, 2 

-T YjyjVXnaLy^y) +<l/*?flS\ -1, 

(2RS, 3RS) -3- (4-^n^7x-/l/) -3-fc Ko= a rv'-2- [3- (1, 

1, 2, 2-x ]>=^v0 ^y-^/i/] yn/<y^ (1 6 . 2g, 3 5. 

9 5 ])^r/U) ©rh7tKn77^ (150ml) fSftHZT i?fci?7 i-yWfr** 
15 D/WdO. Oml, 46. 7 5 V t W^^T^l/ (7. Oml , 5 0. 

Jfttt&lfiEEM U ?K ( 1 0 0 m 1 ) ZMtLXmrn^fr ( 1 O 0 m 1 X 2 ) T'fa 
WLfc. ttW*&l*safiifti:fi»ftiSW7K*C*^U i«"7^^^ff£i 

20 ^=3:1-1:1) TfttfllU «rHJUfcJifiSr^f-V*Jn^X«PRU-C. g#> 
§ (14. 7 g, 9 1%) &#fc 0 
mp 136-137°C 

IRvmax^WimS, 1489, 1200, 1125, 848. 
Anal. Calcd for C 18 H u BrF 4 N0 3 (MW448. 21) 
25 Calcd: C.48.24; H,3. 15; N, 3.13 

Found: C.48.30; H.2.87; N, 3.14. 
X H-NMR (CDC1 3 ) 8 : 2. 15-2. 40 (2H, m), 4. 20-4. 35 (1H, ra),(5.03(lH, brs), 5.77(1H, 
d, J = 8.0 Hz), 5.90(1H, tt, J = 53.2, 2.7 Hz), 6.87(lH, s), 6.94(1H, d, 
J = 7. 6 Hz), 7.05-7.15 (1H, m), 7. 20-7. 40 (3H, m), 7. 55-7. 65 (2H, m). 

554 



WO 02/059077 



PCT/JP02/00532 



6) (IRS, 2SR) -2-757-1- (4^n^7s-;l') -3- [3- (1, 

1, 2, 2-T f7 7;vtnx h=¥^) 

(4 R S, 5 SR) -5- (4-^d^7cc-/V) -4- [3- (1, 1, 2, 2-T 
h7 7;l/tPxh^v') -^iM^-l, 3-Wyi;^y-2-*y(l4. Og, 
5 3 1. 2 $ (5 Oml) ^ti, 8^7K^b-7-hy !>AtK 

J8tt ( l 5 . 6ml, 1255P <Sr*Px:T 2 ftmftiJRSft Ufc. 
SHU 7k (200ml) t:1IB}LXtiMt=-7-fi' (2 0 0m IX 2) T'faffl Lfc 0 

V-S^t>»^— rA*6»»*ft**T, (12. 8g, 9 7%) 

10 mp 84-86^ 

IRvmax KBr cnf l :3362, 1611, 1588, 1485, 1308, 1196, 1119, 1034, 1007. 
Anal. Calcd for C l7 H 16 BrF 4 N0 2 (MW422. 21) 

Calcd; C.48.36; 11,3.82; N, 3.32 

Found: C, 48. 59; H, 3. 57; N, 3.37. 
15 'H-NMR (CDC1 3 ) 5: 2.36(1H, dd, J = 13.4, 10.6 Hz), 2.76(1H, dd, J = 13.4, 
3.4 Hz), 3. 20-3. 40 (1H, ra), 4.65(1H, d, J =4.8 Hz), 5.91(1H, tt, J = 53. 1, 
2.8 Hz), 6.99(1H, s), 7.06(2H, t, J = 6.6 Hz), 7.20-7.40(311, m), 7.51(2H, 
d, J = 8.6 Hz). 

7) N-[ (IRS, 2SR) -2- (4-7*O i t7i=/l') -2-tKa^-l- 
20 [3- (1, 1, 2, 2-T h77^as ■<ls*?jU'] i^] "6, 7- 

S^fc KD-5H- [a] i/^o^x^-l-^/V^^f-^ K 

(IRS, 2SR) -2-75/-1- (4-7'n ; &7i=^) -3- [3- (l, 1, 

2, 2-7f77;^nxf^) 7*-^] 647g (1 

3, 3 75!)^) , 6, 7-7k h'P-5H^/ [a] ^OA^f y-i-^) 
25 /^^2. 5 2g (13. 4>;H;v) „ 1 -fc Ko tri/^vy h V 7 V—frfa 

fMfe2. 05g (13. 4 $ U *M SrT^ h=MJ/^4 0m 1 ttf|#L^^ 
1 -cc^/U- 3 - ( 3 -v^ T/^T ^y/n f/U) #JUtf 9 M 5 K • Mm 2 . 5 6 g 
(13. 45U ^) &JH*. % Sflif-WWLfc, S*S«SrftK^x^fc«3Rbs 
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fifelfc* tt*7. 3 0 6 g «t#9 2% 

mp 184-1851C; l H-NMR (CDC1* 300 MHz) 5 1.95-2.04 (2H, m), 2.16-2.23 (2H, 
6 m), 2.66 (2H, t, J = 5.9 Hz), 2.77 (1H, dd, J = 10. 7 Hz, 14.6 Hz), 2.97 (1H, 
dd, J= 4.1 Hz, 14.6 Hz), 3.76 (1H, d, J = 3. 9 Hz), 4.61-4.70 (1H, m), 5.02 
(1H, t, J = 3.9 Hz), 5.75 (1H, d, J = 8. 4 Hz), 5.89 (1H, tt, J = 2. 8 Hz, 
53.1 Hz), 5.92 (1H, td, J = 5.9 Hz, 11.4 Hz), 6.20 (1H, d, J = 11.7 Hz), 
6.96 (1H, dd, J = 1.5 Hz, 7.8 Hz), 7.01 (1H, s), 7.03-7.17 (4H, m), 7.30 
10 (1H, t, J = 7.8 Hz), 7.34 (2H, d, J = 8. 1 Hz), 7.51 (2H, d, J = 8. 4 Hz); 
IR (KBr) 3260, 1640, 1532, 1487, 1198, 1125 cm" 1 ; Anal. Calcd for C 29 H 26 BrF 4 N0 3 : 
C, 58.80; H, 4.42; N, 2.36. Found: C, 58.75; H, 4.43; N, 2.35. 
mMM2 9 1 

N- [ (IRS, 2SR) -2- (1, 1' -tfy*=;V-4-^/W) -2-t Fcdrv'- 
15 l-[3-<l, 1, 2, 2-Th77;^Dxh^) -<y^] xf;l/] -6, 7 
-i^tKo-5H-^yy [a] i/9 P^/xV-l-#/M?^f-5 K 

N- [ (IRS, 2SR) -2- (4-/n ; e7x=/V) -2-fc Kp*S/-1- [3- 
(1, 1, 2, 2-fF7 7;^nih^) ^y^V] xf^] -6, 7-i?tF 
B-5H-^y/ [a] ^n^ry-l-^/^^t? KO. 511g (0. 86 
20 3 5 V*;U) s 7 ^—JUtfvymo . 1 6 g (1. 2 9 5 y^AO , T h7*r* (V 
})7^~/l>*X74» *7i?$& (0) 0. 10 g (0. 0 8 6$H/1/) tl% 
f&i-YV 17^0. 18g (1. 7 3 5 V^/U) £ h/t^;/8m l-7k8m 1 *$X\ 

25 7 a^d-7 hfyy-i-KXttmL (^"^y/JKMt^f-A^ 3/1-1/1) > 

*MV~f* tV^-^/Ui !9*&iSMbLT, itt«i*#fc. 

iKfiO. 2 6 9 g l|X*5 3% 
mp 122-123"^; 'H-NMR (CDC1 3 , 200 MHz) 6 1.96-2.05 (2H, m), 2.14-2.24 (2H, 
m), 2.66 (2H, t, J = 5.8 Hz), 2.83 (1H, dd, J = 10. 8 Hz, 14.6 Hz), 3.06 (1H, 
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dd, J = 4. 5 Hz, 14.7 Hz), 3.60 (1H, d, J = 3.6 Hz), 4.72-4.82 (1H, m), 5.11 
(1H, t, J = 3.7 Hz), 5.80 (1H, d, J = 8. 0 Hz), 5.88 (1H, tt, J = 3. 0 Hz, 
53.1 Hz), 5.91 (1H, td, J = 5.4 Hz, 11.6 Hz), 6.23 (1H, d, J = 11.6 Hz), 
6.97-7.17 (6H, m), 7.31-7.64 (10H, m) I IR (KBr) 3250, 1634, 1530, 1487, 1285, 
5 1194, 1115, 770, 700 cm -1 ; Anal. Calcd for CjjHj^MVO. 1H 2 0«0. 5i-Pr 2 0: C, 71. 04; 
H, 5.99; N, 2.18. Found: C, 70.75; H, 5.99; N, 2.23. 

mmm 292 

N- [ (IRS, 2SR) -2-tKn^l-[3-(l, 1, 2, 2-7^7 7/1' 
tpif^) ^y^M -2- [4- O-^^-fr) 7^~;u] ^/i/) -6, 7- 
10 S>fc Kp-5 H — <y/ [a] n^T^-l-A^^-i-^ K 

N- [ (IRS, 2 SR) -2- (4-^0^71=^) -2-t Kndr;y-.l- [3- 
(1, 1, 2, 2-rF77;vtniF*V) xf/v] -6, 7-v>t K 

P-5H-^y/ [a] ^P^^-l-^M^f? FO. 519g (0. 87 
6 5^^) , ft7iy-3-#pyiO. 17 g (1. 3 15 ])*r/V) „ f- h"7 
15 *X (h!)7i=/V^7^y) ^7i>!)A (O) 0.- lOg (0. 0 8 8 $!)* 
t&mi-bV !7AO. 19g (1. 7 55!)^) ^ 8m 1 -tK 8 m 

1 9 0ttl 0TO^tfc o ^M^fcft^^^/l/T'2|l]i*/±JLfc o 

20 1 ) % mk^fl'-M V7u h'/u^-'r/u-^^yX *) tSA^b UT S g 
fc. 

1151*0. 3 3 4 g i|K^6 4% 
mp m-mV, ty-NMR (CDClj, 200 MHz) 5 1.92-2.04 (2H, m), 2.14-2.23 (2H, 
m), 2.66 (2H, t, J = 5. 9 Hz), 2.81 (1H, dd, J = 10. 5 Hz, 14.7 Hz), 3.03 (1H, 
25 dd, J = 4. 6 Hz, 14.4 Hz), 3.63 (1H, d, J =3.6 Hz), 4.67-4.81 (1H, m), 5.07 
(1H, t, J = 3.7 Hz), 5.80 (1H, d, J = 8.4 Hz), 5.88 (1H, tt, J = 2. 9 Hz, 
53.1 Hz), 5.90 (1H, td, J = 5. 0 Hz, 12. 2. Hz), 6.22 (1H, d, J = 11.8 Hz), 
6.95-7.17 (6H, ra), 7.26-7.50 (611, m), 7.62 (2H, d, J = 8. 2 Hz); IR (KBr) 
3283, 2936, 1640, 1532, 1200, 1123, 783 cm" 1 ; Anal. Calcd for Cg^WS: C, 
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66.54; H, 4.91; N, 2.35. Found: C, 66.37; H, 4.86; N, 2.28. 

mmw 293 

N- [ (IRS, 2SR) -2- (2' -^PO [1, 1* -tf7^=/U] -4— i )V) - 
2-M [3- (1, 1, 2, h^^/^P^ h^ix) -O-^U] 

5 olJ-a,] -6, 7-$^fc Fp-5H-^/ [a] u^rfrV- 1 -*A^5*1^ 5 F 
N- [ (IRS, 2 SR) -2- (4-^0^7 01^/1-) -2-t: KodfS/-l- [3- 

(i, l, 2, 2-ff77;vtoiK^) ^)V\ -6, 7-s?t K 

P-5H^ [a] ^P^fV-l-*/l/*>f-; K0. 5 2 9 g (0. 89 
3 5^*/^) , 2-^no7i=.;^nyi0. 42g (2. 6 85 5^) , x 
10 (b!)7i^*77^y) /^7i?>73> (0) 0. 20 g (0. 185!) 

t&kmi-h)) !7A0. 38 g (3. 5 8 5!)*^) £ h;^^8 m l -7K8 
m l *T\ 9 0°C-C-2 HRHJt^Lfc. S^^tK^^#\ SS»*^t» 2 L 

. !)*^7A^PYh/77^fttlL (^3cD-y/&M^^= 3/1- 
15 1/1) , ^VT'D fcV^-x/U-^^>«t <9ife^b-C, B«j4*&#fc„ 
JfcftO. 2 0 3 g l|X^ 3 6% 
mp 172-173'C; l H-NMR (CDC1 3 , 300 MHz) 6 1.95-2.04 (2H, m), 2.16-2.22 (2H, 
m), 2.66 (2H, t, J = 5.9 Hz), 2.86 (1H, dd, J = 10. 8 Hz, 14.4 Hz), 3.07 (1H, 
dd, J = 4. 5 Hz, 14.7 Hz), 3.62 (1H, d, J =3.9 Hz), 4.72-4.81 (1H, m), 5.11 
20 (1H, t, J = 3.9 Hz), 5.83 (1H, d, J = 8.4 Hz), 5.89 (1H, tt, J = 2. 9 Hz, 
53.0 Hz), 5.93 (1H, td, J = 5. 7 Hz, 11.6 Hz), 6.25 (1H, d, J = 11.7 Hz), 
6.96-7.16 (6H, m), 7.26-7.36 (4H, m), 7.46-7.54 (5H, m) ; IR (KBr) 3753, 3233, 
3061, 1640, 1306, 1198, 1123, 1030, 762 cm" 1 ; Anal. Calcd for cy^dF^: 
C, 67.36; H, 4.85; N, 2.24. Found: C, 66.99; H, 5.05; N, 2.08. 

26 mmw2 9 4 

N- [ (IRS, 2SR) -2- (4' -^PB [1, 1' -tf7cx-/W] -A-<i;V) - 
2-t Kn^ix-i- [3- (1, 1, 2, 2-7- Yyy J^naL\>^i/) ^i/^J;v\ 
-6, 7-^t Kn-5H-^<^ S / [a] ^n^f ^l-A^t' K 
N- [ (IRS, 2 SR) -2- ( 4 7 -2-t Kn^-i- [3- 
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(1, 1, 2, 2-X Y77JV*xix.Y*r*/) ^<V^V] ^yV] -6, K 
P-SH-^yy [a] ^^Ayfy-l-^>D-$ FO. 5 0 0 g (0. 84 
4$y^t/l^) N A-?uv-7^)Vi$.ul/^0. 2 6 g (1. 6 95]J*/l') > T 
h7=¥* (Ml7*=iA*^7-f (0) 0. 20g (0. 17?!) 

5 *A0 iJfcBW-M 2 7g (2. 5 3?y^) Sr M^nf! 0 m 1 -tK 

10ml «fJT? % 9 0°CT2 BHSj»Lfc 0 ttik*fvl'*C 2 

1- l/l) x ^ y7*B e;n-r;^^fy ± LT, Bttfefrftfc. 
10 fflk&fcMk HXftO. 136g 42^2 6% 

mp 167-168°C; l H-NMR (CDC1„ . 300 MHz) S 1.95-2.03 (2H, m), 2.15-2.22 (2H, 
. m), 2.66 (2H, t, J = 5. 9 . Hz), 2.83 (1H, dd, J = 10. 7 Hz, 14.6 Hz), 3.04 (1H, 

dd, J = 4.1 Hz, 14.9 Hz), 3.63 (1H, d, J = 3.6 Hz), 4.71-4.79 (1H, m), 5.11 

(1H, t, J = 3.8 Hz), 5.80 (1H, d, J = 8. 4 Hz), 5.88 (1H, tt, J = 2. 9 Hz, 
15 53.1 Hz), 5.90 (1H, td, J = 5. 7 Hz, 11.4 Hz), 6.23 (1H, d, J = 12.0 Hz), 

6.96-7.16 (6H, m), 7. 30 (1H, t, J = 8.0 Hz), 7.41 (2H, d, J = 8. 7 Hz), 7.50-7.59 

(6H, m); IR (KBr) 3289, 2932, 1638, 1530, 1487, 1204, 1123, 1096, 818 cm' 1 ; 

Anal. Calcd for C 35 H 30 C1F 4 NO,: C, 67.36; H, 4.85; N, 2.24. Found: C, 67.37; 

H, 4.87; N, 2. 15. 
20 9 5 

N- [ (IRS, 2SR) -2- (3' uv. [1, 1' -IT? -A-JM - 

2- kKo^-l- [3- (1, 1, 2, 2-rh77;wtoxi>^^) ^yi?;i/] 

-6, 7-S?fc Kn-5H-^yy [a] *st a ^ffV- l-jt/Wt*?- 5 K 
N-[ (I RS, 2 SR) -2- (4-7 i a*7i=/V) -2-fc Kadf^/-1- [3- 
25 (1, 1, 2, 2-7- )>7 7;^Rif-^) ^y^] -6, 

o-5H-^yy [a] v'^n^7*fy-l-*/^t5 KO. 50 Og (0. 8 4 
4 §11**0 „ 3-^no7x-;V#nyiO. 26 g (1. 6 9 5- 0**0 s *r 
Yy*X (f!)7x-MX7^y) AJWJ* (0) 0. 20 g (0. 1 7%V 
*)V) t&kWti-hV $J»0. 27 g (2. 53$!/^) & IvKc^l Om 1 -^K 
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1 0 m 1 9 0 °CT- 2 B WiW? Lfc. £j&$c&7kK&f\ 2 Eft 

wit mbtc£mmzM*mmi'hv tp^^m, mmzmmmLtc i%mm 

1-1/1) , «^y/a^x-7^ ^rf-^i'Ji^^LT, @ff}^&#fc 0 

5 jK«&f$£ JlXftO. 16 5 g J|K^3 1% 

mp 131-132°C; 'H-NMR (CDC1 3 , 300 MHz) 5 1.95-2.03 (2H, m), 2.16-2.22 (2H, 
m), 2.67 (2H, t, J = 5.9 Hz), 2.83 (1H, dd, J = 10. 5 Hz, 14.4 Hz), 3.03 (1H, 
dd, J = 4. 2 Hz, 14.7 Hz), 3.66 (1H, d, J = 3. 9 Hz), 4.70-4.79 (1H, m>, 5.11 
(1H, t, J = 3.8 Hz), 5.80 (1H, d, J = 8. 1 Hz), 5.88 (1H, tt, J = 2.9 Hz, 

10 53.0 Hz), 5.91 (1H, td, J = 5. 7 Hz, 11.4 Hz), 6.23 (1H, d, J = 11.7 Hz), 
6.98-7.17 (6H, m), 7.28-7.43 (3H, m), 7.46-7.60 (6H, m) ; IR (KBr) 3270, 2938, 
1640, 1514, 1200, 1125, 783 cm" 1 ; Anal. Calcd for C 3$ H 3I) C1F 4 N0 3 : C, 67.36; H, 
4.85; N, 2.24. Found: C, 67.42; H, 4.80; N, 2.10. 

mmm 296 

15 N-[(1RS, 2SR) -2-t KB*^2- (2* [1, 

-/V] -4-}/P) -1- [3- (1, 1, 2, 2-T b57/UtnxF*j/) *<y&jy] 
z-*f-!V\ -6, Fa-5H-^y/ [a] K 

N- [ (IRS, 2SR) -2- (4-^o*7i=/l') -2-t Ko^-1- [3- 
(1, 1, 2, 2-fh77;^nxf^) -"S^AO ccfyl/J -6, 7-v>fc K 

20 o-SH-^y/ [a] iX^D^T'r^-l-*/^^? KO. 5 30 g (0. 8 9 
5 5 !J *>\A s 2-t htri/y^-frtfnym.O. 20 g (1. 3 4$!J*^) . 
Th7^ (h V 7^-^**7 J » s^yitpJ* (0) 0. lOg (0. 08 9 
?y^/w) t^i-VV 7^0. 19g (1. 7 9 0^/v) S:^xy8ml- 
* 8 m 1 <£T\ 9 O °CT 1 B Ftf» Lfc. @fcg£:^/W? 2 HJlft 

25 w Lfc Mtbttm zmfcmmi- v y * &&&bbe&£ Lfc 

1-1/1) > ^m^^w^y7'ntVV3i-x^-^^f->'J:<3^l:LT N g 

JlRSO. 3 0 7 g W5 5% 
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mp 148-150^C; l H-NMR (CDC1 3 , 300 MHz) 8 1.95-2.05 (2H, ra), 2.16-2.22 (2H, 
m), 2.66 (2H, t, J = 5.7 Hz), 2.85 (1H, dd, J = 10. 7 Hz, 14.9 Hz), 3.08 (1H, 
dd, J = 4.2 Hz, 14.7 Hz), 3.48 (1H, d, J = 3.9 Hz), 3.82 (3H, s), 4.74-4.82 
(1H, ra), 5.09 (1H, t, J = 3.6 Hz), 5.79 (1H, d, J = 8.7 Hz), 5.89 (1H, tt, 

5 J = 2.9 Hz, 53.1 Hz), 5.91 (1H, td, J = 5. 5 Hz, 11.2 Hz), 6.24 (1H, d, J 
= 11.7 Hz), 6.97-7.18 (8H, m), 7.28-7.36 (3H, m), 7.49 (2H, d, J = 8. 1 Hz), 
7. 57 (2H, d, J = 8. 1 Hz) ; IR (KBr) 3264, 2938, 1638, 1528, 1487, 1275, 1190, 
1117, 762 cm- 1 ; Anal. Calcd for C3 6 H M F 4 NO,-0. 2H 2 0: C, 69.38; H, 5.40; N, 2.25. 
Found: C, 69. 11;. H, 5.33; N, 2.05. 

10 MMM 2 9 7 

N- [ (IRS, 2SR) -2-kKcV^2- (4' [1, 
-/U] -4-^/V> -1- [3r (1, 1, 2, 2-f h7 7/^nih^-» ^y^] 
3-=f-lV\ -6, 7-^fc Kn-5H-^y/ [a] X/9 u^zfr V-l-flJ^^% K 
N- [ (IRS, 2SR) -2- U-Z?n*y^=.M -2-fc -Kn^-l- [3- 

15 (1, 1, 2, 2-x b7 7;Vtoi V*y) ^y^] -6, 7-S?t K 

\ 

P-5H^/ [a] i/# U^.-ff-l/-l-itMR^% KO. 500g (0. 84 
4 5y*/W , 4-t h^i/7x=/W/J?P y&O. 26 g (1. 695!)^)-, 
7b7^ (h JJ 7i=/^7-f y) /<yWJ>. (0) 0. 20g (0. 17$ 
y^r/U-) fcRRtHI^O. 2 7g (2. 5 8$!)**') Srh^VlOml- 
20 7k 1 Om 1 *t» % 9 OTCT'l 0 Lfc. Jgm^A^ 2 [SI 

|^!)^*7^P?h^77-f -ttffS t (*^Mf- ^/@^ai^= 3 
/ 1 - 1 / 1 ) , *M V y°n t°;U^^j\,-^*-f-y£ V) &&ik IT, B 
JRSO. 3 10g JK^5 9% 
25 rap 162-163^; l H-NMR (CDC1 3 , 300 MHz) 8 1.94-2.03 (2H, m), 2.15-2.22 (2H, 
ra), 2.66 (2H, t, J = 5.9 Hz), 2.83 (1H, dd, J = 10. 7 Hz, 14.6 Hz), 3.05 (1H, 
dd, J = 4.2 Hz, 14.7 Hz), 3.54 (1H, d, J = 3.6 Hz), 3.86 (3H, s), 4.73-4.81 
(1H, m), 5.09 (1H, t, J = 3.9 Hz), 5.78 (1H, d, J = 8.7 Hz), 5.88 (1H, tt, 
J = 2.9 Hz, 53.1 Hz), 5.90 (1H, td, J = 5. 7 Hz, 11.4 Hz), 6.23 (1H, d, J 
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= 11.7 Hz), 6.96-7.16 (8H, ra), 7.30 (1H, t, J = 8.0 Hz), 7.49-7.59 (6H, m) ; 
IR (KBr) 3299, 2930, 1638, 1530, 1503, 1277, 1229, 1198, 1125, 820 cm -1 ; Anal. 
Calcd for C 36 H, 3 F 4 N0 4 : C, 69.78; H, 5.37; N, 2.26. Found: C, 69.69; H, 5.17; 
N, 2.10. 

5 nmm 298 

N- [ (IRS, 2 SR) -2-fc KD^i/-2- (3' -/ l*ris [1, l'-\?y*. 
-A-J/U) -1- [3- (1, 1, 2, 2-fh77/^axbdr'» ^<y^] 
-6, 7-v>fc Fn-5H-^y>/ [a] P^fy-l-*^*t5 K 
N- [ (1 RS, 2 SR) -2- (4-^P*7*=/U) -2-fc Kp=¥v--1- [3- 
10 (1, 1, 2, 2-r h 7 hdfS/) -^SM'] ^/U] -6, K 

P-5H-^y/ [a] ^o^y-l-*;^t5 KO. 5 0 0 g (0. 8 4 
4$y ; e;i') „ 3-/ h*i>''7x-—*'tfuyWLO. 2 '6 g (l. 6 9$y*A-) » 
7 h7=3r7 ( h V 7i=;rt77^y) /^v'lJA (0) 0. 2 O g (O. .17 5 
' t&tmi-hVV&O. 27 g (2. 53 5!)^) ^^xyiOml- 

15 *10ml(pt, 9 0ttflB ffifflfr Ltc 0 KJ&JR«r*K:i£^ a«fct7Vi/T? 2 (sj 

/l -1 / 1 ) , *M y7°o tVVi-T^— ^D-V «fc 0 Mfc LT, iffj^£#fc 0 
JfcgO. 24 lg I|X^4 6% 

20 rap 79-8 1°C; %-NMR (CDC1 3 , 300 MHz) 8 1.95-2.03 (2H, ra), 2.16-2.22 (2H, m), 
2.66 (2H, t, J = 5.7 Hz), 2.83 (1H, dd, J = 10. 5 Hz, 14.7 Hz), 3.05 (1H, 
dd, J =4.1 Hz, 14.6 Hz), 3.60 (lH, d, J = 3. 9 Hz), 3.87 (3H, s), 4.73-4.80 
(1H, ra), 5.10 (1H, t, J = 3.8 Hz), 5.79 (1H, d, J = 8.4 Hz), 5.88 (1H, tt, 
J = 2.9 Hz, 53.0 Hz), 5.91 (1H, td, J = 5. 7 Hz, 11.4 Hz), 6.23 (1H, d, J 

25 = 11.7 Hz), 6.91 (1H, dd, J = 2. 1 Hz, 7.8 Hz), 6.99 (1H, dd, J = 1.5 Hz, 
7.5 Hz), 7.03-7.20 (7H, m), 7.30 (1H, t, J = 7. 8 Hz), 7.37 (1H, t, J = 8. 0 
Hz), 7. 52 (2H, d, J = 8. 1 Hz), 7.61 (2H, d, J = 8. 1 Hz) ; IR (KBr) 3268, 2932, 
1638, 1518, 1483, 1298, 1277, 1194, 1121, 779 cnf 1 ; Anal. Calcd for C 36 H 33 F 4 N0 4 : 
C, 69.78; H, 5.37; N, 2.26. Found: C, 69.76; H, 5.70; N, 2.07. 
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mtfoW 2 9 9 

N- [ (IRS, 2SR) -2- (4' -7fr/U$./U [1, 1' at^/U] -4-jA>) 

-2-t [3- (1, 1, 2, 2-7^ h77/W^-P0t h^i/) ^>-^] 

^fvkl -6, 7-v?t KD-5H-<y/ [a] ^ Xi^ffV- l-jjjUtf^^ K 
5 N- [ (IRS, 2SR) -2- ( -2-t Kn^>-1- [3- 
(1, 1, 2, 2-x f7 7;Utox h^ri/) 'O'^] oi^/W] -6, F 
a-5H-^yy [a] ^P^ry-l-*^t? KO. 8 2 2g (l. 38 
8^])^;i-) N 4-*/i/5/^i=;V3l?Dyio. 31 g (2. 0 8$y^» \ 
fh7^ (Mj7*=/W7)NX7^» X7i?i)A (0) 0. 16g (0. 14$ 
10 U*^) k&z&i-bV !>A0. 29g (2. 7 8?!)^) * h/l^xy 1 Oml- 
*1 Om 1 4>T\ 9 OtrC-1 OM^Lfc, Ef£«*l^#; »n^-?2lfi] 

. ttniLfc 0 A&fc^me h y !>at«, u/t. »g 

15 6»* 421:0. 2 14g 11X^2 5% 

mp 174-176°C; 'H-NMR (CDC1 3 , 300 MHz) 5 1.97-2.04 (2H, m), 2.16-2.22 (2H, 
ni), 2.67 (2H, t, J = 5. 9 Hz), 2.85 (1H, dd, J = 10. 5 Hz, 14. 7 Hz), 3.04 (1H, 
dd, J = 3.8 Hz, 14.3 Hz), 3.69 (1H, d, J = 3. 9 Hz), 4.72-4.80 (1H, m), 5.14 
(1H, t, J = 3.5 Hz), 5.81 (1H, d, J = 8. 4 Hz), 5.88 (1H, tt, J = 2. 6 Hz, 

20 53.0 Hz), 5.91 (1H, td, J = 5. 6 Hz, 11.4 Hz), 6.24 (1H, d, J = 11.7 Hz), 
6.98-7.17 (6H, ra), 7.31 (1H, t, J = 7.8 Hz), 7.58 (2H, d, J = 8.1 Hz), 7.67 
(2H, d, J = 8.4 Hz), 7.77 (2H, d, J = 8. 1 Hz), 7.97 (2H, d, J = 8. 1 Hz), 
10. 06 (1H, s) ; IR (KBr) 3324, 2940, 1701, 1626, 1605, 1532, 1308, 1275., 1200, 
1119, 806, 774 cm" 1 ; Anal. Calcd for C S6 H 31 F 4 N0 4 : C, 70.01; H, 5.06; N, 2.27. 

25 Found: C, 69.89; H, 5.19; N, 2.01. 

mssm 300 

N- [ (IRS, 2SR) -2- (3' [1, 1* -\?7^M -4HW) 

-2-fc Kc^>-1- [3- (l, l, 2, 2-7h7 7/l'tPxhdri') 

-6, Kp-5H-*<^/ [a] f# P^T V- 1 -^/U^f-^ K 
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mnm 299 

N- [ (IRS, 2SR) -2- (4' -Tfr/l/^U [1, 1* -lf7x=;V] 
-2-fc Kp^V-I- [3- (1, 1, 2, 2-7 1 f7 7/l'tPx h=*rS/) ^yiSfr] 
-6, Ko-5H-^<y>/ [a] i/? u<*»"f?V- 1 -#;i^3f f- 5 F 

5 N- [ (IRS, 2 SR) -2- (4-^0*7*=^) -2-t Kndf5/-1- [3- 
(1, 1, 2, 2-ff77Maih*y) if^] -6, 

P-5H^)/ [a] ^P^fy-l-*^t5 KO. 8 2 2g (l. 3 8 
8$y^/l^) , 4-*/l-5/U7ai=/^o^0. 31 g (2. 0 8S;y^-» x 
fh7^ (h!)7i=/V*X7^y) (0) 0. 16g (0. 145 

10 y^e;W) fc^it-^hy ^AO. 2 9g (2. 7 85 9^1') ^b;PxyiOml- 
*1 Om 1 9 OTCtfl BB8«H^Ufco K«&7Mc£t\ »xf;K'2 0 

15 llZfiO. 2 14g l|X^2 5% 

mp 174-1761C; l H-NMR (CDC1 3 , 300 MHz) 6 1.97-2.04 (2H, m), 2.16-2.22 (2H, 
m), 2.67 (2H, t, J = 5. 9 Hz), 2.85 (1H, dd, J = 10. 5 Hz, 14.7 Hz), 3.04 (1H, 
dd, J =3. 8 Hz, 14.3 Hz), 3.69 (1H, d, J = 3.9 Hz), 4.72-4.80 (1H, ra), 5.14 
(1H, t, J = 3.5 Hz), 5.81 (1H, d, J = 8. 4 Hz), 5.88 (1H, tt, J = 2. 6 Hz, 

20 53.0 Hz), 5.91 (1H, td, J = 5.6 Hz, 11.4 Hz), 6.24 (1H, d, J = 11.7 Hz), 
6.98-7.17 (6H, m), 7.31 (1H, t, J = 7.8 Hz), 7.58 (2H, d, J = 8. 1 Hz), 7.67 
(2H, d, J = 8.4 Hz), 7.77 (2H, d, J = 8. 1 Hz), 7.97 (2H, d, J = 8. 1 Hz), 
10. 06 (1H, s) ; IR (KBr) 3324, 2940, 1701, 1626, 1605, 1532, 1308, 1275., 1200, 
1119, 806, 774 cm* 1 ; Anal. Calcd for (yy^MV C, 70.01; H, 5.06; N, 2.27. 

25 Found: C, 69.89; H, 5.19; N, 2.01. 
H»«3 0 0 

N- [ (IRS, 2SR) -2- (3' -fr)\>%fr [1, 1* -\?7 -A-j/V) 
-2-fc KP^-l- [3- (1, 1, 2, 2-T \77)VjrUX- V**/) *<Z/*?t\S\ 
^5vk] -6, 7~S?t Kn-5H-^<^y [a] i/9 n^rffV- l-*/U7j?^f"5 K 
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N- [ (IRS, 2SR) -2- (4-'/P ; f7i=;l') -2-fc [3r 
(1, 1, 2, 2-x h?y^*n^h*is) <<V&A''] ^fvV] - 6 , K 
o-5H-^y/ [a] i/^P^-rV-l-*;U5i?drij-5; KO. 8 1 2g (1. 3 7 
l^y^/V) % 3-W5/V7i^pyiS0. 41 g (2. 7 45!)*^) x 
5 f (hl)7x~A'ftX7>( ^) (0) 0. 32g (0. 275 

V^M kfik&rThVV&O. 44 g (4. ll^y^/w) ^h/wxyioml- 
7K1 Om 1 *T\ 9 0fCl 0»tfc. SJfcttSrTKfc^ B»*^T?2H 

*W7A^ D7 F^7 7^-|CTiIl (^^f"^/»»^^= 3 
10 / 1 - 1 / 1 ) x y :7*p tT/n— r A^^r f - V <k 0 INMb LT, S «rt&«r#fc. 
^1:0. 2 8 5 g W3 4°/o 
mp 103-105^; 'H-NMR (CDC1 3 , 300 MHz) 5 1.95-2.04 (2H, m), 2.16-2.22 (2H, 
ra), 2.67 (2H, t, J =5.9 Hz), 2.84 (1H, dd, J =10. 8. Hz, 14.7 Hz), 3.05 (1H, 
dd, J = 4. 2 Hz, 14.4 Hz), 3.67 (1H, d, J = 3.9 Hz), 4.71-4.80 (1H, m), 5.14 
15 (1H, t, J = 3.9 Hz), 5.81 (1H, d, J = 8.4 Hz), 5.89 (1H, tt, J = 2. 8 Hz, 
53.0 Hz), 5.91 (1H, td, J .= 5. 4 Hz, 12.9 Hz), 6.25 (1H, d, J = 12. 0 Hz), 
• 6.98-7.17 (6H, m), 7.31 (1H, t, J = 8. 0 Hz), 7.57-7.67 (5H, m), 7.88 (2H, 
dd, J= 2. 1 Hz, 7.2 Hz), 8.12 (1H, s), 10.10 (IH, s) ; IR (KBr) 3264, 2938, 
1701, 1640, 1518, 1449, 1304, 1279, 1198, 1123, 793 cm' 1 ; Anal. Calcd for 
20 C 36 H 3l F 4 N0 4 : C, 70.01; H, 5.06; N, 2.27. Found: C, 70.08; H, 5.19; N, 2.16. 
ni&M 3 0 1 

N- [ (IRS, 2SR) -2- (2' -ft/U^/V [l, 1' -\?7 x.~JV\ -A-jlV) 
-2-t Kndrv'-l- [3- (1, 1, 2, 2-f f77^Pxh^V) 
if/l/] -6, .7-S?fc Fn-5H-^^y [a] i/^a^f * R 

25 N-[ (IRS, 2SR) -2- (4-^13^731=/^) -2-t KPdf^-1- [3- 

(i, i, 2, 2-f y77frirux-Y**s) ^y^l at^u] -6. 7-s?fcR 

d-5H-^y/ [a] ^B^/f^-l-*^t>; RO. 8 1 2g (l. 3 7 
\%y*:)V) s 2-Hv\<%)V7x.~>vi£xil/W.Q. 41g (2. 7 4^!)*/>) s 
7-\>7*c* (h!) y^jv^y^y) (O) 0. 3 2 g (0. 2 7 5 
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V^M t^mi-^V !>AO. 44g (4. Srb^yiOml- 
TklOml t£T\ 9 0°CT- 1 B |^^Lfc 8 50S$&7M'&ir> •RsBfct^T? 2 ® 

5 /l-l/l),^y/p tr^-T/^^f-^ i «? ^ H {b IX, g &^£r#7c 0 
®m&fti& «X*0. 4 2 3 g HX^ 5 0% 

mp 195-196^; l H-NMR (CDC1„ 300 MHz) S 1.96-2.04 (2H, m), 2.16-2.22 (2H, 
m), 2.67 (2H, t, J = 5.9 Hz), 2.86 (1H, dd, J = 10. 5 Hz, 14.7 Hz), 3.06 (1H, 
dd, J = 4. 4 Hz, 14. 6 Hz), 3.77 (1H, d, J =3.9 Hz), 4.72-4.81 (1H, m), 5.16 

10 (1H, t, J = 3.6 Hz), 5.85 (1H, d, J = 8.4 Hz), 5.90 (1H, tt„ J = 2. 7 Hz, 
53.0 Hz), 5.93 (1H, td, J = 5. 7 Hz, 11.4 Hz), 6.26 (1H, d, J = 11.7 Hz), 
6.98-7.18 (6H, m), 7.32 (1H, t, J = 7.8 Hz), 7.40-7.68 (7H, m), 8.04 (1H, 
d, J = 8.1 Hz), 9.99 (1H> s) ; IR (KBr) 3227, 2930, 1688,. 1636, 1304, 1198, 
. 1123, 770 cm -1 ; Anal. Calcd for C 36 H M F 4 N0 4 : C, 70.01; H, 5.06; N, 2. 27. Found: 

IB C, 70.00; H, 5.13; N, 2.20. 

N-[(1RS, 2SR) -2- [2' - (fcKP^f/l^) [1, V'-K7=.=. 
/V] -4--T/1-] -2-t.FodrV-l- C3- (1, 1, 2, 2-r h 7 7;V^ox h df- 
vO s<yi?JU] x.^>V\ -6, 7-^tKn-5H-^> / y [a] OA^ry- 1- 

20 T^M^tf"^ F 

N- [ (IRS, 2SR) -2- (2' -tft/^/W [l, 1* -\?y *=.;V\ -4-4 
;V)-2-tKP^-l-t3-(l, 1, 2, 2-rf7 7/^Pxh#>/) <<yp 
/V] zc=f-)V\ -6, 7-v>t Fn-5H-^^y [a] ^n^TV-l-^/^dff 
5Kl6 8mg (0. 2725!! <Dt ? m 1 ^M^ffl.T\ TkUfft 

25 *^itM)^10mg (0. 2 7$ P^/i") £Anx., ^:<D**0. 5B#f B MW i 

-ttJfcl 3 7mg lR$8 1°/o 
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mp 152-154°C; l H-NMR (CDC1 3) 300 MHz) 8 1.60 (1H, t, J = 5. 7 Hz), 1.95-2.04 
(2H, m), 2.16-2.22 (2H, m), 2.64-2.69 (2H, m), 2.86 (1H, dd, J= 10.7 Hz, 
14. 9 Hz), 3.08 (1H, dd, J = 4. 1 Hz, 14. 6 Hz), 3.62 (1H, d, J = 3.0 Hz), 4.62 
(2H, d, J = 5.4 Hz), 4.72-4.80 (1H, ra), 5.11 (1H, t, J = 3. 8 Hz), 5.82 (1H, 
5 d, J = 8.7 Hz), 5.90 (1H, tt, J = 2. 7 Hz, 53.0 Hz), 5.93 (1H, td, J = 5. 8 
Hz, 11.6 Hz), 6.25 (1H, d, J = 11.7 Hz), 6.98 (1H, dd, J = 1. 5 Hz, 7.5 Hz), 
7.04-7.17 (5H, m), 7.27-7.43 (6H, m), 7.51-7.58 (3H, m) ; IR (KBr) 3289, 1638, 
1526, 1200, 1125, 1036, 762 cm -1 ; Anal. Calcd for CM?J®i : C, 69.78; H, 5.37; 
N, 2.26. Found: C, 69.47; H, 5.39; N, 2.16. 

io mmms 03 

N- [ (1RS/2SR) -2- [3' - (I: Knr ^ri^ fvW) Cl, 1' 

,v\ -4-4^ -2-t [3- (1, 1, 2, 2-rl<7 7;VtDxh* 

i/) oi^vl/]. -6, 7-v>t Kp-5H—<>-)/ [a] i/0 p^/x^- 1 - 

15 N- [ (IRS, 2SR) -2- (3' -rfvl^/U [l, l' -If 7 -4— ( 
)V) -2-t Fndr^-1- [3- (1, 1, 2, 2-=r V Y*cis) f<yJ 

,V\ -6, 7-^t KP-5H--<^y [a] */9 o-^/x V- 1 If 

?Kl2 8mg (0. 1995K^) ®^^y^3ml»IfiT\ 
*!7itM)«>A8mg (0. 2 0 $ V */U>) KM*., 0 . 5^jf#L 

iKilOlmg l|K^8 2% 
mp 178-179t; 'H-NMR (CDC1 3 , 300 MHz) 5 1.74 (1H, t, J = 5.3 Hz), 1.95-2.03 
(2H, m), 2.16-2.22 (2H, m), 2.66 (2H, t, J = 5. 9 Hz), 2.83 (1H, dd, J = 10.4 
25 Hz, 14.6 Hz), 3.05 (1H, dd, J = 4. 2 Hz, 14.4 Hz), 3.60 (1H, d, J =3.9 Hz), 
4.72-4.80 (1H, m), 4.78 (2H, d, J = 4. 2 Hz), 5.11 (1H, t, J = 3.6 Hz), 5.79 
(1H, d, J = 8.4 Hz), 5.88 (1H, tt, J = 3. 2 Hz, 53.0 Hz), 5.91 (1H, td, J 
= 5. 9 Hz, 11.7 Hz), 6.24 (1H, d, J = 12.0 Hz), 6.98-7.16 (6H, m), 7.26-7.64 
(9H, m); IR (KBr) 3268, 1638, 1532, 1198, 1127, 787 cm -1 ; Anal. Calcd for 
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C 36 H 33 F 4 N0 4 : C, 69.78; H, 5.37; N, 2.26. Found: C, 69.47; H, 5.22; N, 2.15. 

mmm 3 0 4 

N- [ (IRS, 2SR)-2-[4'-(tKP^f/V) [1, l'-lf^m- 
;V\ -\-4jV\ -2-t KP*f-l- [3- (1, 1, 2, 2-f )<af- 
5 */) s<y*?/V] - 6, 7-v>fc Fp-5H-^<^/ [a] ^ D^^^-l - 

N- [ (IRS, 2 S R) -2- (4* [l, 1* -\?7 zc^/U] -4--Y 

/U) -2-t Kn^v'-l- [3- (1, 1, 2, 2-x f77>tnx hdr^) 
,V\ ^fvP] -6, 7-S?t Kn-5H-^y^ [a] X/if a^y-y- 1 -7J;V7jfaMJ- 
10 U*10 7mg (0. 1 73 5!/^) ©^^;^3mltttiilT% TK^tl 
^Sf^M) !7-k7mg (0. 1 7 $ <) ^) ZOt $. 0 . 5B#^#L 

fife©* l&fi;8 5mg (IK^8 0% 
15 mp 189-191^; r H-NMR (CDClj-DMSO-d,,, 300 MHz) 5 1.95-2.01 (2H, m), 2.14-2.24 
(2H, m), 2.67 (2H, t, J = 5. 6 Hz), 2.89 (1H, dd, J -11.0 Hz, 14.3 Hz), 2.98 
(1H, dd, J = 4. 1 Hz, 14.6 Hz), 3.69 (1H, br s), 4.72 (2H, d, J = 5.1 Hz), 
.4.72-4.81 (1H, m), 4.87 (1H, d, J = 2. 7 Hz) , 5.06 (1H, t, J = 3. 5 Hz), 5.87 
(1H, td, J = 5. 7 Hz, 11.6 Hz), 5. 92 (1H, tt, J = 2. 9 Hz, 53. 1 Hz), 6. 20 (1H, 
20 d, J = 12. 3 Hz), 6. 69 (1H, d, J = 8. 7 Hz), 6. 96 (1H, d, J = 7. 5 Hz), 7. 02-7. 16 
(5H, m), 7.27 (1H, t, J = 7.8 Hz), 7.46 (2H, d, J = 7.8 Hz), 7.56-7.63 (6H, 
m); IR (KBr) 3268, 1636, 1520, 1206, 1119 cm" 1 ; Anal. Calcd for Cy^NO^: 
C, 69.78; H, 5.37; N, 2.26. Found: C, 69.53; H, 5.24; N, 2.14. 
3 0 5 

26 N-[(1RS, 2 SR) -2- (4-7;^n7x=;l/) -2-t Kp^tV-I- [3- 
(1, 1, 2, 2-T YyyjV^-n^Y^y) -O-^/P] cn^vu] -5, 

/W6, 7-v>t Kp-5H-^yy* [a] ^a^yfy-i-*;W? K 
1) 3-^f;W3-7x^7'^y| 
t*t^^y^9. 56 g (3 9 3 5; J/^/P) , 3i7|lWt^fF7t 
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Fo77^10ml *-<?JI#LftflS£>, l^PD-2-^f;l-2-7*^n^ 
y2 6. 53g (157. 350^/U), 1, 2-^O^y2 9. 6g (1 
5 7 5 y^/U) Ofh7tFP77yiO OmlWW^SWSt 
5ji^-C^TL7t 0 ^TOT^ 6 0°C^4B#PflMl#bfco ^OT^-7 8t 
5 W£*PU #V>fcF7W7^*5 0 g^ELTTto*., K^^JI^Ui^b^^ 

^fe£-eimLfc 0 ejs^^tkt^u mtmx-mkt tfc^ mm^^x* 

1) !7A6gi:7k 200ml ir^Ufc, #bftfc7k}§M& i^9vl^~7VW^ 
f->-T*»U i&l&ilTg^Lfc^ 2 Soffit fc„ **fc«^ 

10 ^7Km^^>v'!7A-e^ ^^JE@5fefC, Btf*£#fco 
K12 0. 8 3 g 1K^7 4% 
l H-NMR (CDC1 3 , 200 MHz) 6 1.47 (6H, s), 2.65 (2H, s), 7.17-7.40 (EH. m), 
10.48 (1H, br s) ; IR (neat) 2967, 1699, 1634, 1260, 1167, 772, 700 cm -1 

2) 3-*?-;l'-3-7^~ /V-l-~?#;<- fls 

16 7j^f<fbl>^!7i>>7/l^-l7A8. 6 2g ( 2 2 8 $ J) Or b 7 1 Ka77 

^2 OOmllifc t|C^T> 3-^f;W3-7i^7^yi2 0. 2 6 g (1 
13.7 5 !)*/V) ©rf7t Fn77yi 0 OmlittiTU Bfcif 
# bfc„ £J&$t&7k# bfc&> tK 8 m 1 , 15 %ykmiti- hV? 8 m U 

20 ttmUX'2tiffflMWlstc 0 £Cfci*®&5iib-Cl&#, M^^^^T'^L 
fc. *fefc«<D«£i&JEg:fcLfc 0 #bttfcaTOSrVy^^*7A^a-r 

h^7 7^-^X^®{L (^f-y/^^^/V-=l/l) , g^t»^#fc D 
M&Mfc HX*18. 09g IR^9 7% 

l H-NMR (CDC1„ 200 MHz) 5 1.00 (1H, t, J = 5. 3 Hz), 1.35 (6H, s), 1.95 (2H, 
25 t, J = 7.4 Hz), 3.44-3.54 (2H, ra), 7.14-7.40 (5H, m) ; IR (neat) 3333, 2965, 
1497, 1445, 1057, 1022, 764, 700 cm" 1 

3) 5, 5-^f;W5-7i=;W2^^HS 

3 f /W 3 -7 x 1 -7°^ / -/H 8. 09g (110. 15JJ^-;U) N 
M)if/>75y2 3. Oml (1 6 5 5 D^) «xf;H 5 Om 1» 
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tKi^Ts £fc*#yXA*fc=-A'l 5. 1 g (1 3 2 $ U^e/U) <D^m^^3 Om 

i mm&ffiT u * 1 5 a-maa* tfc„ ± cittm ( k y % ymm 

6 -713^1^2 2. 8g (1 3 2 5; V*ejU) ©7 h7 fc Kn77^1 0 Om 
l*8fc»C*ftTT»6 0%7Km^"7-hy «?isO/N°7 7^^»^5. 29 g (13 2 
Sr^^Jcitox, ^W^^O. 5B#RBj£#Lfc 0 dtUc, ±T-#fc^© 

K^M^xmwLtcm, mt^^x2®mmvtc a mmt^mm^mimm.^ 

10 ^v'^AX'tt M£M/£g£Lfc 0 ^^fc^^^y #^>#7 A* a 
^Y^yy-i-KxmU^ (f-^rf-^/^^^/^l 5/1-6/1) % (3- 
3 -7 =.~;V??~;V) ~? u V&Xtzcf-jV (31. 8 g ) LT# 

It. 

±-Cfcfctt#i:*ftS&5 Oml fefttgl 0 0ml 4>T?1 0 0 o CKT-§fcjf#L 
15 fc 0 EJfc*fcWE«*Lfc8U #fe*lfca@^& 1 7 5°CT«4^^Ls 
&#fc„ 

UK* 18. 86g M8 3% 
'H-NMR (CDClj, 200 MHz) 5 1.21-1.47 (2H, m), 1.31 (6H, s), 1.63-1.69 (2H, 
m), 2.25 (2H, t, J =7. 3 Hz), 7.14-7.23 (1H, m), 7.29-7.35 (4H, m) I IR (neat) 
20 2963, 1709, 1279, 766, 700 cm" 1 

4) 9, 9-^f/W6, 7, 8, 9-7h7kKn-5H-^/ [a] 

5, 5-Z?* ! ?'/U-5-7x.-/U-2-<<y<? yMl 8. 86g (91. 43SU* 
;V) , N, N-i?^ f ? F 2S©7 F 7 1 Kn 7 7 > 1 0 0 m 1 

25 fcKTrtlM&HMryA'l 2. 0m l (1 3 7 5 &$TUS:t£> 0. 

Ift7/V5"!>A2 4. 4g (18 3^^) ©Sfll^f V^lOOmlfiBBS 
r*tK:J:T?»fcWj[ft«©ittflSp«f-V>'4 0 Om 1«£2 HUB 
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tuThfyy^-^xnULx hW/^f^is/i-e/i) % 

5 ft* 6. 78 0 g 11X^3 4% 

L H-NMR (CDC1 3 , 200 MHz) 5 1.36 (6H, s), 1.83-2.02 (4H, m), 2.75 (2H, t, J 
" = 6.8 Hz) ,.7. 21-7. 29 (1H, m), 7.36-7.43 (3H, ra) ; IR (neat) 2965, 1684, 1597, 
1456, 1250, 764 cm -1 

5) 9, 9-v>^/W6, 7, 8, 9-f h5t Kn-5H-^ [a] 

10 — 

9, 9-vM9vW-6, 7, 8, 9-fh7tKo-5H-<yy [a] V^p^ 
<?l/-5-#is5. 7 8 0 g (30. 7 0?!)^)©^^ Om 1 ^If > 

*#it. *.mim?mi-h!)VJ»i. i6g (so. 7$y^) s^t-roanx 

^^=9/1-6/1) s @Wt»^#fC 0 

^&?##: «Xi5. .24 5 g IR$9 0% 

l H-NMR (CDCI3, 300 MHz) 8 1.33 (3H, s), 1.45 (3H, s), 1.61-1.94 (5H, m), 
20 1.76 (1H, d, J = 4.5 Hz), 2.01-2.10 (1H, m), 5.15-5.20 (1H, m), 7.19-7.25 
(2H, m), 7.39-7.44 (1H, m), 7.58-7.62 (1H, ra) I IR (neat) 3335, 2926, 1476, 
1443, 1362, 1030, 760 cm" 1 

6) 4-^0^-9, 9-^>9vV-6, 7, 8, 9-T h 7 t Kp- 5 H-^y^Z [ a ] 
^ p J'- 5 

25 9, 9-^^-6, 7, 8, 9-T f7t b*D-5H^/ [a] ^a^7 
7^-5-*— 128g (2 6. 9 5 5U^) iN, N, N' , N' -f" \ 
7^f;Hfl/yv?75V6. 89 g (5 9. S?!)^) ©^fyiOOml 
Wei. 6Mn-7"f^yf!?AO^tyM3 7. 1ml (59. 
3 5 y **Ttfc«^ 3 5"ptf- 8fejf#Lfc 0 R^a^*«r- 7 8t:(^*P 
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1, 2-^a^7b77;l'tai^^l4. Og (5 3. 9 5y*/W 

HK^4. 6 1 4 g W6 4% 

mp91-92t:; X H-NMR (CDC1 3 , 300 MHz) 5 1.38 (3H, s), 1.40 (3H, s), 1.54-1.62 
(1H, m), 1.71-1.88 (2H, m), 2.05-2.36 (3H, m), 2.22 (1H, d, J = 4.8 Hz), 
10 5.56-5.59 (1H, m), 7.05 (1H, t, J = 8.0 Hz), 7.42-7.45 (2H, m) ; IR (KBr) 
3354, 2955, 1447, 945, 918, 775, 747 cm -1 ; Anal. Calcd for C 13 H 17 Br0: C, 58.01; 
H, 6.37. Found: C, 58.34; H, 6. 51. 

7) 1-7*0^-5, 5-i?**?/l'-6, 7-^tK0-5H-^y^[a]^a^ 

15 4-^D^-9, 9-^^-6, 7, 8 , 9 -r h y t Kp- 5 H-^f/ C a ] 
i/^a^zfy-l^-5-^— A-4. 4 0 2g (16. 3 5 5 V ^JV) 
;isfrym-fcm%>o. 31g (1. 64^H;W) (Oh/ny8 0ml»f^ 

20 yzVjujtjy&tu^vyyyj-fcxmm^ i-^*^) , BflMfctr#fc. 

1XS3. 8 8 7 g Jfc^9 5% 
L H-NMR (CDC1 3 , 200 MHz) o 1.34 (6H, s), 1.83 (2H, t, J = 6. 8 Hz), 2.42-2.52 
(2H, m), 6.05 (1H, td, J = 4. 4 Hz, 12.5 Hz), 6.91 (1H, td, J = 1.9 Hz), 6.98 
(1H, t, J = 8.0 Hz), 7.33 (1H, d, J = 7. 8 Hz), 7.49 (1H, dd, J = 1.3 Hz, 
25 7. 9 Hz); IR (neat) 2965, 2919, 1454, 1420, 1404, 885, 766 cm -1 

8) 5, 5-vM9vV-6, 7-^tFP-5H-^y/ [a] ^0^7*77-1- 

5-^f;^6, 7-^tFn-5H-^yy [a] i/?u^y°=r 
y3. 8 7 9 g (15. 4 4 5 U ^ ;V) ©i?xf /H-f/l' 3 0ml ^tCs - 7 
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8°CT'l. 6Mn-^f;HJf !?AO^fy^l 1. 6ml (18. 5 

5 2 iattw tfc 0 Mw^mmzmimm*??* Lit. 

fi^fi «RS.l. 5 40 g JR*4 6% 

rap 165-166X3; 'H-NMR (CDC1„ 200 MHz) 6 1.37 (6H, s), 1.89 (2H, t, J = 6.6 
Hz), 2.44-2.54 (2H, m), 6.08 (1H, td, J = 4. 4 Hz, 12.4 Hz), 6.92 (1H, td, 
10 J = 2.0 Hz, 12.3 Hz), 7.22 (1H, t, J = 7.9 Hz), 7.57 (1H, dd, J = 1. 2 Hz, 
8.0 Hz), 7.66 (1H, dd, J= 1.4 Hz, 7. 6 Hz) ; IR (KBr) 3050-2650, 1688, 1426, 
1306, 1279, 775, 764 cm" 1 ; Anal. Calcd for C u H 18 0 z : C, 77.75; H, 7.46. Found: 
C, 77.99; H, 7.34. 

9) N-[ (IRS, 2SR) -2- (4-7;l-tD7i=/W -2-k 
16 [3- (1, 1, 2, 2-x F7 7;Vtox |^*/) ^y^J;^] ?l=J-)V\ -5, 5- 
i? * =f-;v- 6 , 7 - v 5 1 K n - 5 H-s<yy [ a ] 5/9 U f- 1 -H/Wt^f-VS. K 

(IRS, 2SR) -2-757-1- (4-7/^7*^) - 3- [3 - (1, 1, 
2, 2-T yj7>V*v^ h$-y) 7i=;H7ba7-1-^ JVO. 3 7 9 g(l. 
0 4 95 5^) , 5, 5-^7^-6, [a] 5/9 o 



20 ^x^-l-#/M^B£0. 23g (1. 0 55 5^) % 1-t Kb*'W/ 
b 0 7V— -McfllttO. 16g (1. 055?^) £7*i? b~ bVfrl 0ml 
T*Jt# Uftas £> 1 -^/W 3 - ( 3 -v^ 3vkT 5 / 7*0 fcW) %A/R*M vK-£ 
2 0 g (l. 0 55!)^) fcjq*., ^MT— M#Lfc„ KJSiRSra® 

:*^^#ru ****** h y 9*jmmvim.m*ffifrr**t'irAT;im. 

J&fiO. 54 5 g Ifc$9 3% 
rap 101-104t:; 'H-NMR (CDC1 3 , 200 MHz) 5 1.28 (6H, s), 1.76 (2H, t, J = 6.6 
Hz), 2.36-2.45 (2H, in), 2.74 (1H, dd, J = 10. 6 Hz, 14.2 Hz), 3.00 (1H, dd, 
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J = 3.8 Hz, 14.4 Hz), 3.45 (1H, br s), 4.65-4.79 (1H, m), 5.01 (1H, d, J 
= 3.6 Hz), 5.69 (1H, d, J - 9. 4 Hz), 5.74 (1H, td, J = 4. 2 Hz, 12.3 Hz), 
5.89 (1H, tt, J = 2.9 Hz, 53.3 Hz), 6.12 (1H, d, J = 13.2 Hz), 6.77 (1H, 
d, J = 6.6 Hz), 7.02-7.15 (6H, tn), 7.26-7.40 (2H, m), 7.45 (2H, dd, J = 5. 3 
5 Hz, 8.7 Hz); IR (KBr) 3357, 2965, 1638, 1505, 1227, 1198, 1130 cm" 1 ; Anal. 
Calcd for Ca^gM), : C, 66.54; H, 5.40; N, 2.50. Found: C, 66.30; H, 5.50; 
N, 2.60. 

mmm 3 0 6 

N- [ (IRS, 2SR) -2-fc Fn^v'-2- [4- U f-JX'K/V'fc-lV) 7 ^~)\>~\ 
10 -1- [3- (1, 1, 2, 2-Tf77/^oxf^rv') -<V^)V\ ^*f~JV\ -6, 
7 -5?t KP-5H-^y/ [a] i/?v^7 1 TV-l-*;l'i$*-f% K 

1) 3- [4- (^^vv^^/V) y^~;\s] -Z-jr*V?n/^^=?-)V 
4- (^f^M^) 7tf7x;y (lOg, 42. 259^/1") 

J —tV ( 0 . 2ml), (50ml) <DU&ifcfcfcmk1- h V V & ( 3 . 

15 3 7 g, 6 0%» 8 4. 4?!)*^) *'P&T oftiTtfiT* 2H#Ffl. 6 0°C 

x*immtm^tc 0 &fomz%mu lmrnm (30ml) &anx.-c, mm^ 
; v (loomi) -cttffitytc ttw^^TKsfet, mimB^^^y^^^Mk, 

3 : 1) tfllt, gtf)^ (3. 7 6g, 3 3%) ££hi £: LT#fc„ 
20 mp 50-521C 

IRvmax^cnf 1 :^, 1622, 1427, 1304, 1250, 1198, 1148, 1090. 
Anal. Calcd for C 12 H M 0 6 S (MW270. 30) 
Calcd: C.53.32; H, 5. 22 
Found: C.53.46; H, 5. 25. 
25 MttUCDCl.,) 5:1. 27(3HXl/2, t, J = 7. 1 Hz), 1. 36(3HXl/2, t, J = 7. 1 Hz), 
3.08(3HXl/2, s), 3.10(3HXl/2, s), 4.04(2HXl/2, q, J = 7.1 Hz), 4.23(2H 
Xl/2, q, J = 7.1 Hz), 5.76(lHXl/2, s), 7. 95-8. 20 (4H, m). 

2) 3- [4- -3-**y-2- [3- (1, 1, 
2, 2-r f77/utax h*i/) ^^vvkl t'p/^S^ 
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3-(l, 1, 2, 2-T YJyj^n^Y^i/) K/^y(2. 84ml, 16. 
8$y*/W) ©ftSfeai^/V (3 0ml) Hit, N-^a^^^n* (3. 
0g, 16. 8$!)^) i:2, 2'-7^}f^y( y^u^hV^ (0. 1 g) % 
JB^T2«FlBaif»aj«Ufc. i^^vi^-r/i^^lf 

3-(l, l, 2, 2-r h77^ax^j/) -l-^n*^^w<>^ySr#fc. 
3- [4- W^yl/^^^A') 7i=A']-3-t*y7'B^y»xf A' (3. 5g, 
13. 0 5JHr/W) ©1, 2-i>* h* f y^*y (3 0ml) W&\^s *ifrT** 
fl5"7-MJ«7A (0. 52g, 6 0%fttt, 13. OtD^) %JPX.T 1 0£f*88t 
10 tfLfc, ift!a-(?#fc3- (1, 1, 2, 2-fh77^taxh^) -1-^P 

*t?-/i"<yi2y<z>i, h^-v^fy (5m D ^t^ITU mux- a 

R#fffl«#Lfc. fiO&ifcfc* (10 0ml) *lPxTft»^^ (100ml) tftt 

^Djt/Wcvh^?^- (^*-f-^:BHfc^^=3 : 1-2 : 1) "CWf 
15 «U (3. 0 3g, 4 9%) &j|il&fc£L*C#fc. 

IRvmu"" t c« 1 :l738, 1694, 1319, 1302, 1196, 1154, 1121. 

'H-NMR (CDC1 3 ) 8: 1.13(3H, t, J =7.1 Hz), 3.07(3H, s), 3.37(2H, d, J = 7. 6 

Hz), 4.11(2H, q, J = 7.1Hz), 4.60(lH, t, J = 7.6Hz), 5.89(1H, tt, J = 53. 2, 

3. 0 Hz), 7.00-7.35 (4H, in), 7. 95-8. 20 (4H, m). 
20 3) (2 R S , 3RS) -3- [4- (t^tVT.jVfc-sV) y -3-fcKo 

^v--2-[3-(l, 1, 2, 2-x h77/Vtnx h^) 'Ov ? A'] 7*0/^^ 

&*&ft3Ett (I- 72g, 12. 6S;y (DP^Tfr^Tfr (20ml) 
RjSKli; **fl5*!7*^MJ !7A (0. 9 5g, 2 5. 2 5 9 Sr^lrf o. 
25 ;in?LT N lR#IB&#bfco ^g*«r«*U ^^/^-^/WC^tfco 

JWfrU £ft£3-[4-(;*?vW*>Ms=/U) 7*-7^]-3-^y-2-[3-(l, 
l, 2, 2-7>77;^nxF^) s<yi?jv\ /baVSi^ (3. 0g, 
6 . 3 0 5 y (D^^-)V^—7-)V (10ml) M^AD^fCo lit? 1 B$HQ 
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* a o omi) -cttwu m^mm-? u mmm^v 

tcffimW&i'yiJy/Wn-rhyyyj- : mm^^= 2 : 1-1 : 

1 ) Ttftfg UT N g fi^fe ( 2 . 6 0 g , 8 6%) fc^fettftt) t LT#fc 6 
IRvmax t,oat cm- 1 :1726, 1306, 1198, 1152, 1090, 774. 
5 l H-NMR(CDCl 3 ) 5: 0,97(3H, t, J = 7. 1 Hz), 2. 80-3. 10 (3H, ra), 3.06(3H, s), 
3.35 (1H, d, J = 2. 6 Hz), 3.95(2H, d, J = 7. 1 Hz) , 5. 15-5. 25 (1H, m), 5.89(1H, 
tt, J = 53.1, 3.0 Hz), 6.85-7. 10 (3H, m), 7.2l(lH, d, J = 7. 6 Hz), 7. 61 (2H, 
d, J = 8.6 Hz), 7.94(2H, d, J = 8.6 Hz). 

4) (2RS, 3RS) -3- [4- ^Vl^/P#=/U) 7 ^=-/V\ -3-t Ko 
10 *iS-2- [3- (1, 1, 2, 2-yh?7;^Pxh^) /B^y» 

(2 R S, 3RS) -3- [4- (;* ^AOa./l'Jfrxvl') -3-fc Fp^- 

.2- [3- (1, 1, 2, 2-fh7 7A'tnxh ! Spi/) 7*o/-?yixf 
/V- (2. 5 5g, 5. 3 3 <D^?/— IV (2 Om 1) aSSfcfc 1 ^JSfcBfe 

.ftt" £ (10. 7 m 1 , 1 0 . 7 $ !) ^/V) SriP^.T^?&t? 1 H#ffi% 

15 # Lfc. Rjm\Z 1 (30ml) SrJnx.Xmtt h bfc^ aSft^* ( 1 

0 0ml) -CtttfJUfc. ttffi'*%**U *i7R«^^^!7^T^^ 
*LT, B» (2. 3 0g, 9 6%) Srffl^fcbT#fc 0 
IRvmax K<N, W 1 :l715, 1302, 1198, 1148, 1121, 1090, 961. 

l H-NMR(CDCl 3 ) S: 2. 80-3. 05 (2H, m), 3.05(3H, s), 3. 08 (1H, d, J = 4. 0 Hz), 
20 5.22 (1H, d, J = 4.0 Hz), 5.89(1H, tt, J = 53. 0, 2.8 Hz), 6. 90-7. 10 (3H, 
m), 7.22(1H, d, J = 8.0 Hz), 7.60(2H, d, J = 8. 2 Hz), 7.90(2H, d, J = 8. 2 
Hz). 

5) ( 4 R S , 5SR) -5- [4- ?-/UX/Uft~/U) 7 -4- [3- 
(1, 1, 2, 2-ff77^tnxf^) -1, 

25 2-%-> 

(2 R S, 3RS) -3- [4- *?)\<7.)Vfc^)V) 7x=;l/] -3-t 
2-[3-(l, 1, 2, 2-T F7 7^tBxh^) ^V*J)V\ 7°XiAvm. (2. 
20g, 4. 885JJ *JV) Of f7tFP77^ (20ml) »H7^^7 
^^/VT^^^y^ (1. 3 7ml, 6. 3 5$!)^) i: h V ^f-frT % V (0 . 
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95ml, 6. 8 4 5 V *M *Mz.XMM.X 1 L7t„ 1 i^JP 

tmtia Lfc^ 7j< ( 1 0 0 m 1 ) ^MTLXmm^^ ( 1 0 0 m 1 X 2 ) T^tti L 

a»i/!]*Wavfy77^^ {^-fy-.mk^^l : 1-1 : 3) 

5 x^muft&vtci£&%^*vy%tozxtim^x, g#j%(2. 07 g, 95%) 

rap 123-125°C 

IRvmax^cnf^mO, 1588, 1314, 1152, 1115, 959. 

Anal. Calcd for C 19 H 17 F 4 N0 5 S (MW447.40) 
10 Calcd: C.51.01; H,3.83; N, 3.13 

Found: C,50.87; H.3.68; N, 2.98. 

'H-NMR (CDCI3) 5: 2. 20-2. 40 (2H, m) , 3. 10 (3H, s), 4. 25-4. 45 (1H, m), 5. 10 (1H, 

s), 5.89(1H, d, J = 7.8 Hz), 5.90(1H, tt, J = 53. 2, 3.0 Hz), 6. 80-7. 00 (2H, 

m), 7. 10-7. 20 (1H, m), 7.34(1H, d, J = 8.0 Hz), 7.60(2H, d, J = 8.0 Hz). 
15 6) (IRS, 2 SR) -2-75/-1- [4- {tfrAsWfc-fr) - 

3-[3-(l, 1, 2, 2-fh77^ta^h^) 7=.~/U] 

IV 

(4 R S , 5SR) -5- [4- (tf-jUXsVft-sU) 7 -4- [3- (l, 
1, 2, 2 -r h 7 7;i/t p x h ^ - 1 , i?y-2-* 
20 y (1. 8 0g, 4. 0 2 5 D*/!') ©x^ (2 0ml) f tt, 8^tK 

^{b7"h y !^AtK^ (1. 51ml, 12. 0 70^) Sr^J^T 3 B#^APifc 
mULtc. £J&$K7k (10 0ml) %iDit^x^ (2 0 0m I X 2) "Ctt 

^^f-y-^^^-X/^fe^fkl^^T, B6«J^ (1. 4 9g, 8 6%) 
25 Srtt-fco 

mp 93-95t; 

IRvmax^WaSSG, 1298, 1200, 1148, 1117, 766. 
Anal. Calcd for C 18 H l9 F 4 N0 4 S - 1/2H 2 0 (MW430. 42) 
Calcd: C.50.22; H.4.68; N, 3.25 
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Found: C,50. 11; H.4.43; N, 3.10. 
L H-NMR(CDC1 3 ) 5: 2.37(1H, dd, J= 13.6, 10.2 Hz), 2.66(1H, dd, J= 13.6, 
2.8 Hz), 3.08(3H, s), 3. 30-3. 50 (1H, m), 4.81(1H, d, J = 4. 4 Hz), 5.90(1H, 
tt, J = 53.1, 2.5 Hz), 6. 9-7. 20 (3H, ,m), 7. 30-7. 40 (1H, m), 7.62(2H, d, J = 

5 8.2 Hz), 7.96(2H, d, J = 8. 2 Hz). 

7) N- [ (IRS, 2SR) -2-fc Kn*V-2- [4- (/^JU^JU^^M 7 
^jV\ -1-C3- (1, 1, 2, 2-x f7 7;^nx Y^ri/) -<^i^kl ai^/U] 
-6, 7-i?tKP-5H^y [a] ^c^ry-l-*/^t5F 

(IRS, 2SR) -2-T5 7-1- [4- (*f-AsXA<*-A') 7 ^-/U] -3- 

10 [3-(l, 1, 2, 2-r >77;^ns 7s^;v] - l-/a^/^0. 

30 lg (0. 7 , 6, 7-^tKP-5H-^^/ [a] if* 

7*7y-l-*^^iO. 13g (0. 7 155*^)-, l-k Fn^^/F 
!)7/wl^lftO. llg (0. 7 15!)*^) SrT-fe h=MJ/H Oml.^t 
# b 1 -J^^/W- 3 - ( 3 -it* *f~)V7 % J 7°u \Z)V) 77/v# vM" % K • £H 

15 SO. 14g (0. 715!)^) Sr^x.. ^1T'-Bi&» bfc 

20 6&$&*JlXi;0 . 2 9 3 g HX^ 6 9% 

mp 154-157t; 'H-NMR (CDC1 3 , 200 MHz) 5 1.93-2.06 (2H, ra), 2.15-2.24 (2H, 
m), 2.67 (2H, t, J = 5. 6 Hz), 2.80 (1H, dd, J = 11. 8 Hz, 14.6 Hz), 2.95 (1H, 
dd, J = 4. 6 Hz, 14.4 Hz), 3.06 (3H, s), 4.22 (1H, d, J = 4.2 Hz), 4.62-4.75 
(1H, m), 5.19 (1H, t, J = 3.5 Hz), 5.86 (1H, d, J = 8. 2 Hz), 5.89 (1H, tt, 

25 J = 3.0 Hz, 53.1 Hz), 5.95 (1H, td, J = 5. 5 Hz, 11.8 Hz), 6.25 (1H, d, J 
= 12.0 Hz), 6.97-7.35 (7H, m), 7.67 (2H, d, J = 8. 4 Hz), 7.93 (2H, d, J = 
8.0 Hz); IR (KBr) 3486, 3330, 2932, 1645, 1532, 1302, 1271, 1200, 1146, 1123, 
768 cm" 1 ; Anal. Calcd for CHFNOS-0. 5^0: C, 59.99; H, 5.03; N, 2.33. Found: 
C, 60.02; H, 4.88; N, 2.48. 
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mmm 307 

1- {2-^;V^^/V) -N- [ (IRS, 2SR) -2- (4-7/VtD7x^) - 

2- tKn^-l-[3-(l, 1, 2, 2-fb7 7^tPXh^) ^.yP/W] 

5 (IRS, 2 SR) -2-7S/-1- (4-7/I/tP7x=;l/) -3- [3- (1, 1, 
2, 2-7 h77^tOX h^ri/) 7i^]7'P^V-l-t'-/l'0. 3 3 5 g(0. 
9 2 75!)^/!') , 1- U-^vK/fvl-O v-^P^drf-yTj/^V^O. 22g 
(1. 0 2?!I^) , 4-N, N-^pt^/UT?/ ^ !JS^O. llg (0. 9 3 
1-fc Kn^r^^y MJ T /I^C»4fe 0 . 14g (0. 935D* 
io /v-) £T-fe h=M)MOml * £> 1 -xr/w 3 - ( 3 f/VT. $ 
/yatvu-) *;^5F'-Iiio. 18 g (o. 9 3 5 V *M . Srfltl&x 8 

o°ct*i HiwaH* ufc. Kjs»triai3:^t*«iu h v v&Tkmm 
* 7 A^nv h^yy^-^xmmh(^f-^/mm^^= 3/1-2/1), 

15 .B«J**#fc. 

*t£8f# llXfiO. 416g JR*8 1% 

'H-NMR (CDCI3, 300 MHz) 8 0.69-0.75 (6H, m), 0.96-1.47 (15H, m), 1.64-1.76 
(2H, nO, 2.67 (1H, dd, J = 11.0 Hz, 14.6 Hz), 4.1 Hz, 14.6 Hz), 4.03 (1H, 
d, J = 4.2 Hz), 4.42-4.50 (1H, ra), 4.98 (1H, t, J = 3.0 Hz), 5-60 (1H, d, 
20 J = 7.2 Hz), 5.88 (1H, tt, J = 2.9 Hz, 53.1 Hz), 6.97 (1H, s), 7.04-7.11 
(4H, m), 7.28 (1H, t, J = 8. 0 Hz), 7.40 (2H, dd, J = 5. 3 Hz, 8. 6 Hz); IR 
(neat) 3378, 2932, 2861, 1636, 1609, 1508, 1449, 1304, 1279, 1223, 1196, 
1123 cm -1 
^EJfe^H 3 0 8 

25 4- [(IRS, 2SR) -2-[ (ter t-7*b^*/^=/t') 75^] -1- 
fc KP*f-3- [8- (1, 1, 2, 2-7- h57^tPxh*5/) 7ix;V] 7°o 

i) 3- [4- u v**siiA*&~n') -s-^yytit'j-ym^yv 

;v 
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4- (/ h^^A^^M £&#£5 0. 95g (282. 85 (D^ 
F7tKP77y400ml»[a, l' -*/^/^ ^/^5 0. 4 
g (8 11?!)*^) IrSttiDt, ^0**2BtW»b7t 0 iOl^lCv'y 
^VKX/i^^f^ 0 Om K a y^/^^/^^x/V-^-y * )) !)Al7 8. 
6 8g (3 3 959 > 16. 2g (170$!) ^71") ^IS 

io 2/1) , ItottSrfcfc. 

**tfeH* 1. 19g l|K^3 5% 

mp 74-75T); l H-NMR (CDCl,, 200 MHz) 5 3.94 (1. 2H, s), -3.96 (1. 8H, s), 4.07 
' (1.2 Hz, s), 5.20 (1.2H,s), 5.27 (0. 8H, s), 5.80 (0.4H,s), 7. 22-7. 43 (5H, 
15 nO, 7.84 (0.8H, d, J = 8. 8 Hz), 7.97 (1. 2H, d, J = 8.4 Hz), 8.08 (0. 8H, d, 
J = 8.0 Hz), 8.12 (1.2H, d, J = 8. 8 Hz); IR (KBr) 1721, 1281, 1211, 1204, 
1109, 818, 731 cm- 1 ; Anal. Calcd for C 18 H lfl 0 5 : C, 69.22; H, 5.16. Found: C, 
69.40; H, 5.24. 

2) 3- [4- (^ h*V#/H(?=/l') -3-^y-2- [3- (l, 1, 

20 2, 2-x h7 7;i/tPxhJpy) s<yi?;u] tr*yfc<yi?A' 

3- (1, 1, 2, 2-x h7 7;Vtoi WKt;x4 8. 4g (2 3 3 5 

))*M s N-^o*^^ 5 K 4 1 . 4 g (2 3 3 5 V s 2, 2' - 

r/t'^ Wy7*fn=h!J/v) 0. l g«rES4fcfl2^*l 0 0ml 4»T?0. 5B#ft! 

25 ^o:— T/ux-m&Lit. M^tcmmomm^wmm^^x, 3- (1, 1, 2, 

2-r h77;^px h^s/) ^^^7*n 5 K©«£$#£$|I6«£ LT# 

3- [4- (/• fdrv^/l^n/v) 7i=;l/] -3-^77"n \£*>Wt*l'i?A'6 
6. 08g (2 11. 6$P^/V) CI, 2-^ f^i^y2 0 0ml^IlC 
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7K^T6 0%7k^k^hy j'AO«^77 < fJ«»8. 8 9g ( 2 2 2 5 JJ * 
/V) ^©&3:0. SlSWaittLfc. -^-±T'#fc3- (1, 1, 2, 2- 

*««r&i&T?»i*.x M-e-«d«#tfc. eos$&7Kk:&#\ vm=-?Asx*2®fo 

^=3/1-2/1) N iW^Sr#fc. 

119 8. 9 9 g ifc$9 0% 
^-NMR (CDCl„ 300 MHz) 8 3.36 (2H, d, J = 7.2 Hz), 3.95 (3H, s), 4.63 (1H, 

10 t, J = 7.4 Hz), 5.03 (1H, d, J = 16.8 Hz), 5.08 (lH, d, J = 15.9 Hz), 5.88 
(1H, tt, J = 2.7 Hz, 53.1 Hz), 7.01-7.49 (9H, m), 7.93 (2H, d, J = 8.4 Hz), 
8.05 (2H, d, J = 8. 1 Hz); IR (neat) 1728, 1694, 1281, 1196, 1119 cm" 1 
3) (2RS, 3RS) -3-kKn^>3- [4- h*i'*A'#—A') 7* 
~;u~] -2- [3- (1, 1, 2, 2-fh77^tnxhdfi/) ^isif/is] -fn\fHr 

15 ^m^l/V/ls 

&MMf&6 2. Og (38 2$U *yw) fci?ai^3c— J t;V 2 5 0ml ^PX'W.W 

Lt£&(b*m<mi>mi- mj ? a 2 8 . 9 g (7 6 4 5 y *m fc^m-cap*.* * 

7K*ft*«>*gEI&©^^i-xyi4gSRS:^fc 0 #fe*tfc»»fcs 3- [4- 
20 h^5/*A^?=i/l/) -3-^y-2- [3- (1, 1, 2, 2-7h77;l' 

^-am f^i/) <<y*?A/} 7"tiWy8^y^9 8. 98g (190. 9SU* 
; u) <dP^ju^-?j\s 10 0ml »JSSr3k?&TT?»T U -to* * 1 «Jf # L 

(^*^/bh»3:^=6/i-2/i) , nmzntco 

mGMft 9. 9 0 g Jfc^7 0% 

J H-NMR (CDC1 3 , 300 MHz) 6 2.93-3.10 (4H, m), 3.92 (3H, s), 4.83 (1H, d, J 
= 12.3 Hz), 4.89 (1H, d, J = 12.3 Hz), 5.11 (1H, t, J = 3.6 Hz), 5.87 (1H, 
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tt, J = 2.9 Hz, 53.2 Hz), 6.91-7.03 (5H, m), 7.16-7.38 (4H, ra), 7.44 (2H, 
d, J = 8.4 Hz), 7.99 (2H, d, J = 8. 4 Hz); IR (neat) 3480, 1723, 1281, 1196, 
1119 cm" 1 

4) (4 R S, 5SR) -5- [4- b*S'1lAtf=-A') 7i^] -4- [3- 
5 (1, 1, 2, 2-TY77/V*ux.Y**y) -O&ASl -1, 

(2RS, 3RS) -3-t Kp3t£/-3- [4- U hfti'ilfirt—A') 7*=*] 
-2- [3- (1, 1, 2, 2-T Yyy;v^rn^h^y) ^yi?M 7*pW^< 
V^6 9. 9 0 g (13 4. 3 5y*/W) ©x^-;U200mlitttlO% 

io & v j»/im ( 5 o %^7k) 5 g *fm t uxs -nfeta#ff r-e**«»p l 

LT, ffi. (2RS, 3RS) -3-t KosfrS'-S- [4- h*ci/$ JV^jV) y 
ai^/u] -2- [3- (l, l, 2, 2-r y^y/v^-v^b**/) ^<y^] /pt° 
*^&S:*lfiiStM*2:LT#fc. 
15 t-nffltrnt®*? F7tFa77^150ml U h V ^9^7 

.2. 5ml (1 6 "l 5 N 5?73i=A*^*IJA'T^K4 0. 7g (14 8 

Tmm*^ v % 7a^p?>^77^ii Tartu t K^-y- v/e^^^ 

20 ±&a$rtflsl/Cx BWftfcftfc. 

6#,f&* 4X1:4 0. 3 3 g JiZ^7 0% 

mp 155-158T:; ty-NMR (CDC1 S , 200 MHz) 8 2. 17-2.34 (2H, m), 3.95 (3H, s), 
4.25-4.36 (1H, m), 5.07 (1H, br s), 5.87 (1H, d, J = 7.8 Hz), 5.89 (1H, tt, 
J =2. 8 Hz, 53.0 Hz), 6.85 (1H, s), 6.94 (1H, d, J = 7.8 Hz), 7.10 (1H, d, 
25 J = 8.4 Hz), 7.30 (1H, t, J = 8. 0 Hz), 7.46 (2H, d, J = 8. 0 Hz), 8.11 (2H, 
d, J = 8.4 Hz); IR (KBr) 3250, 1736, 1279, 1206, 1113 cnf 1 ; Anal. Calcd for 
C 20 H 17 F 4 N(VO. 5DMF: C, 55.67; H, 4.45; N, 4.53. Found: C, 55.60; H, 4.18; N, 
4. 83. 

5) (4RS, 5 SR) -5- [4- U V^ci/fl )Vi$=-;l>) y^~jW] -2-^ 
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y-4-[3-(l, 1, 2, 2-T Yvy^Xis-Y^y) ^•yP/U'] -1, 3-^ 
■$"/}) i?y- 3 -XArTftyBt t e r t -7**71' 

(4 R S, 5 SR) -5- [4- (;* h^v'*>'V'#=/W) 7cc-/l/J -4- [3- (1, 
1, 2, 2-7 1 h7!7/M-P^ hdr^) -1, V i?>-2~* 

5 720. 04g (46. 8 9 $ , Z&gjli?-t e r t-^/H 2. 3 g (5 

6. 3 5!)^). 4-N, H-i?*TA'T%S M V ^>0. 5 7g (4. 695!) 
^v) <PT-fe F=M)yH50ml J^fc£fc-C-fcJ*#Lfc. 

10 ■SMK'.fcOfMWbL-C* BW#Sr#fc. 
&&f£A tt*2l. 14g JR^8 6% 

mp 140-141°C; 'H-NMR (CDC1„ 300 MHz) 5 1.52 (9H, s), 2. 59 (1H, dd, J = 8. 9 
Hz, 14.3 Hz), 2.91 (1H, dd, J = 4. 2 Hz, 14. 1 Hz), 3.93 (3H, s), 4.81^4.88 
(1H, m), 5.73 (1H, d, J = 6.9 Hz), 5.85 (1H, tt, J = 2. 9 Hz, 53.1 Hz), 6.35 

15 (1H, s), 6.62 (1H, d, J = 7.5 Hz), 6.95 (1H, d, J = 8. 7 Hz), 7.06 (1H, t, 
J = 8.0 Hz), 7.24 (2H, d, J = 8. 1 Hz), 7.93 (2H, d, J = 8. 7 Hz); IR (KBr) 
1786, 1717, 1360, 1331, 1281, 1200, 1113, 1071 cm" 1 ; Anal. Calcd for C^H^NO,: 
C, 56.93;.H, 4.78; N, 2.66. Found: C, 57.05; H, 4.76; N, 2.71. 
6) 4- [(IRS, 2 SR) -2- [ (t e r t-ZF*^;^^) T$y] 

20 -l-tKa^-3- [3- (1, 1, 2, 2-J- Y 7 Vfritux. h^vO y zc~jV\ 
7°PfcVk] S«««>f^ 

(4 R S, 5SR) -5- [4- h*is% /U^^/U) 7 ol-)V\ 
4- [3- (1, 1, 2, 2-Th77;l/tnxfdri/) ^i^U] - 1 , 
✓ JJ i?f-3-HA'tf>Wtt e r t -7*771' 2 0. 8 2 g (3 9. 4 7 5 V O 

25 ^^/-;l/50ml-Tb7tFO77Vl 0 O m 1 W^Tk^bT" \- V <?J*1. 
66g (41. 4 5 P*/l/) # ;-A/2 Om 1 jW)!***TlS^ 4iT? l'O 
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l&Sl 6. 05 g W8 1% 
rap 148-150°C; l H-NMR (CDC1 3 , 300 MHz) 6 1.36 (9H, s), 2. 73 (2H, d, J = 6. 0 
Hz), 3.45 (1H, br s), 3.93 (3H, s), 4.05-4.11 (1H, m), 4.61 (1H, br d, J 
= 8.4 Hz), 5.03 (1H, br s), 5.89 (1H, tt, J = 2.9 Hz, 53.1 Hz), 6.94 (1H, 
5 s), 7.00 (1H, d, J = 7.5 Hz), 7.05 (1H, dd, J = 1. 4 Hz, 8.3 Hz), 7.26 (1H, 
t, J = 8. 0 Hz), 7. 49 (2H, d, J = 8. 1 Hz), 8. 05 (2H, d, J = 8. 4 Hz) ; IR (KBr) 
3330, 3206, 1721, 1678, 1551, 1300, 1283, 1202, 1175, 1113, 1098 cm -1 ; Anal. 
Calcd for CyH^MV C, 57.48; H, 5.43; N, 2.79. Found: C, 57.43; H, 5.71; 
N, 2.62. 

io mmm so 9 

4- [(IRS, 2SR) -2- [ (6, 7-^fc Ko-5H-^<>"/ [a] V^P^ 
T-^-W/Utf/VtfsAO 7^y] -1-fc K 3- [3- (1, 1, 2, 2- 

1) 4- [(IRS, 2 S R ) - 2 -T %J-\-\Z Ko^r %s- 3 - [ 3 - ( 1 , 1, 2, 

15 2-fh77/U^nxl>ari/) 7 ^)V\ t°/U] 

4- [ (IRS, 2SR) -2r [ (t e r t-7 Y^is* jVt$~;V) 75/] - 1- 
tKc^-3-[3-(l, 1, 2, 2-y"hyy^n^b^^) 7 7°u 
f/W] 5SfAW*^/H 5. 7 2g (3 1. 3 5?!)^) „ iStlOmlO^ 
^-/H5 0ml ^SSr 6 0fCl tmfflft Lfc. ^ttfc j*BE»|&Lfcfc, tK 

20 T'#& U y * JJ ttt U SSfc*5Vl'"T* 2 IHttfctl Lfc 0 ftfefc^f 

4KS12. 2 7g W9 8% 
mp 100-101°C; 'H-NMR (CDC1 3 , 300 MHz) 8 2.37 (1H, dd, J= 10. 5 Hz, 13.8 Hz), 
25 2.72 (1H, dd, J = 3. 2 Hz, 13. 7 Hz), 3.34 (1H, ddd, J = 3. 4 Hz, 4. 3 Hz, 10.4 
Hz), 3.93 (3H, s), 4.77 (1H, d, J = 4. 5 Hz), 5.89 (1H; tt, J = 2. 8 Hz, 53.3 
Hz), 6.97 (1H, s), 7.02-7.09 (2H, m), 7.29 (1H, t, J = 7. 8 Hz), 7.48 (2H, 
d, J = 8. 1 Hz), 8.06 (2H, d, J = 8. 4 Hz); IR (KBr) 3150-2850, 1725, 1281, 
1198, 1111 cm" 1 ; Anal. Calcd for C l9 H l9 F 4 N0 4 : C, 56.86; H, 4.77; N, 3.49. Found: 
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C, 56.68; H, 4.92; N, 3.26. 

2) 4- [(IRS, 2SR) -2- [ (6, 7-v*t Fp- 5 H-^^y [ a ] is? 
DA/ry-i-^/^;^^) T5:y] -1-t KP^i/-3- [3- (1, l, 2, 
2 -T h 7 P a: h 3f >0 7i =-M ~7° P t°/k) 

5 4- [(IRS, 2SR) -2-7?;-l-k Kp^>3- [3- (1, 1, 2, 2 
-7^7^01 h=3f^) 7i^] :/p t°/U] ^Ifgl^f/H 0. 8 0 g (2 
6. 9 15!)*/!/) \ 6, 7-i>tKn-5H-^7 [a] */9 P^x ^-l-# 
/v#y^5. 06 g (2 6. 9^y^;v) % 1-t Ko^-^y/ h y T^/Mc 
Sltl4. 12g (2 6. 9 5JJ^U) SrT-fe MJ/H 0m 1 ^T'Jf^L/cC^Pj 

io i -cc^vi- 3 - ( 3 -i^y x/wr 5 y ^p t'/H ^/v^^-r $ K ■ 5 . 1 6 g 

(26. 9 ^ y */V) Ztoz., MT*-M^Lfc 0 £/^£M^5vW£^ U . 

Lfc^ Lfc 0 #^>tt7t^^^v J ^ y^P tVl^-r/Wj: >3 H'A 

15 HXftl 3. 24 g lfc^8 6% 

mp 137-138t;; 'H-NMR (CDCl,, 300 MHz) 5 1.98-2.04 (2H, m), 2.16-2.22 (2H, 
m), 2.66 (2H, t, J = 5. 9 Hz), 2.80 (1H, dd, J= 10. 8 Hz, 14. 4 Hz), 2.95 (1H, 
dd, J= 4.4 Hz, 14.6 Hz), 3.86 (1H, d, J = 4. 2 Hz), 3.93 (3H, s), 4.66-4.72 
(1H, m), 5.15 (1H, t, J = 3.8 Hz), 5.79 (1H, d, J = 8. 4 Hz), 5.88 (1H, tt, 



20 J = 2.9 Hz, 53.1 Hz), 5.92 (1H, td, J = 5. 7 Hz, 11.4 Hz), 6.23 (1H, d, J 
= 11.4 Hz), 6.97-7.11 (5H, m), 7.16 (1H, dd, J = 1. 1 Hz, 7.4 Hz), 7.29 (1H, 
t, J = 8.0 Hz), 7.55 (2H, d, J = 8.4 Hz), 8.06 (2H, d, J = 8. 1 Hz) ; IR (KBr) 
3256, 2934, 1719, 1636, 1528, 1439, 1285, 1194, 1115, 775 cm" 1 ; Anal. Calcd 
for Cj^^NOb: C, 65.14; H, 5. 11; N, 2.45. Found: C, 64.98; H, 5.39; N, 2.35. 

25 mmm 3 1 0 

4- [ (IRS, 2SR)-2-[(6, 7-S>fc Kn-5 H-^y* [a J is? U^T" 
T^-W^^M^/l') T^y] -1-t Kn3ri"-3- [3- (1, 1, 2, 2- 
fh77/^oxf^i/) 7*ptVw] 

4- [(IRS, 2SR) -2-[ (6, 7-v>t Kp-5 H-<^^ [ a] */# P^ 
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, {A'}JAtf~A') TS/] -1-fc Kp^>-3- [3- (1, 1, 2, 2- 

7" h77^tox h^iX) 7i^] fcVk) 5fc Mfc* ?VH 2. 9 3 g (2 
2. 6259^/1') ©^^/Wl'40ml-fF7tKD77^50mltila 
h 9 67. 9ml (67. 959 *MZ.s 

5 sjfe»tfc 0 m&Wi*m5s *t?*ru %Mmx~5Li&w&:mmtLtz^ mm* 
^T-2ia)ttiuu7c 0 mtottwmzmxtemi- v v 7Atm %k&W£«« 

fife©* JfcAlO. 5 2 g I|X^8 3% 

10 mp210-211°C; frNMR (CDCla-DMSO-^, 300 MHz) 5 1.92-2.00 (2H, m), 2.18-2.26 
(2H, m), 2.65-2.69 (2H, m), 2. 82-2.93 (2H, m), 4.64-4.74 (1H, m), 5.03 (1H, 
d, J = 3.6 Hz), 5.31 (1H, br.s), 5.85 (1H, td, J = 5. 3 Hz, 11.8 Hz), 5.98 
(1H, tt, J = 3.0 Hz, 53.1 Hz), 6.14 (1H, d, J = 11.7 Hz), 6.89 (1H, dd, J 
= 1.5 Hz, 7.8 Hz), 7.01-7.13 (5H, m), 7.26 (1H, t, J = 8.1 Hz), 7.61 (2H, 

15 d, J = 8.4 Hz), 8.05 (2H, d, J = 8. 1 Hz); IR (KBr) 3268, 3020-2860, 1686, 
1640, 1279, 1202, 1123 cm -1 ; Anal. Calcd for Cyy^: C, 64.63; H, 4.88; 
N, 2.51. Found:. C, 64.50; H, 4.80; N, 2.39. 
3 1 1 

N- [ (IRS, 2SR) -2- [4- (T 5 J iJ)Vif^)V) 7 -2-fc K'P=5r 

20 i/-l-[3-(l, 1, 2, 2-fb77;l/toxh^» ^y*?)V\ zs-^jV\ -6, 

7-5?tKP-5H-^W [a] ^B'vT'ry-l-^tU' 
4- [ (IRS, 2SR)-2-[(6, 7-S?fc Kp-5 H-**^ [a] i/t P^ 

T'f^-l-^W^) 7?/] -1-t [3 - (1, 1, 2, 2- 

y 1 Yyyjv^ru^ y^=^ju2 zfxi £&3Hft0. 2 8 4g (0. 50 

25 9 $])^^) N KP^r^y^hyr^-^^S 6mg (0. 5659 

*-A<) £T-fe h= h 9 /H 0 m 1 -N, N-vM fM^AT 5K2ml t 
fe 1 -^/w 3 - ( 3 5 / "f p fcVu) * ;utK *M % k • tt&tt O . 

llg (0. 5 6 59^/U) ItfO. 5B#fflUI#Lfc 0 itti-«T^ 

^=!)A54mg (1. 0 2 5!)^) , h9^^T$^0. 21ml (1. 5 
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fife©* JlXfiO. 2 2 7 g tSt$8 0% 
5 mpl97-199 < C; l H-NMR (CDCl,-DMS0-d a , 300 MHz) 8 1.91-1.99 (2H, m), 2.20-2.25 
(2H, m), 2.67 (2H, t, J = 5. 6 Hz), 2.81-2.95 (2H, m), 4.64-4.73 (1H, ra), 
5.01 (1H, d, J = 4.2 Hz), 5.35 (1H, br s), 5.84 (1H, td, J = 5. 1 Hz, 11.7 
Hz), 6.00 (1H, tt, J = 2.9 Hz, 53.0 Hz), 6.11 (1H, d, J = 12.0 Hz), 6.29 
(1H, br s), 6.87 (1H, dd, J= 1. 5 Hz, 7.5 Hz), 7.00-7.14 (5H, in), 7.22-7.29 
10 (2H, m), 7.61 (2H, d, J = 8. 1 Hz), 7.91 (2H, d, J = 8. 4 Hz) ; IR (KBr) 3310, 
1636, 1615, 1524, 1206, 1121, 777 cm" 1 ; Anal. Calcd for CJH 28 F 4 N 2 0 4 -0. 5H 2 0: C, 
63.71; H, 5.17; N, 4.95. Found: C, 63.68; H, 5.30; N, 4.88. 

mmm 312 

. N- [ (IRS, 2SR) -2- [4- [ (v^^T?/) 
15 -2-fc [3- (l, 1, 2, 2-f- i>7 7/Vtnx h^vO 

a^/V] -6, 7-i?fc Fp-5H- [a] s/*a*v^S'-l-J&A'JJ?'SMf-§ K 

mo. 2 4 4g (8 2%) Sr66»5fcfcL-C#fc„ 

mp 165-166*0; l H-NMR (CDC1 3 , 300 MHz) 5 1.96-2.05 (2H, m), 2.16-2.22 (2H, 
20 m), 2.66 (2H, t, J = 5. 9 Hz), 2.75 (1H, dd, J = 10. 8 Hz, 14.7 Hz), 2.93 (1H, 
dd, J = 3.9 Hz, 15.6 Hz), 2.97 (3H, s), 3.11 (3H, s), 4.41 (1H, d, J = 4. 2 
Hz), 4.67-4.74 (1H, m), 5.03 (1H, t, J = 3.8 Hz), 5.86 (1H, d, J = 8.4 Hz), 
5.89 (1H, tt, J = 2. 7 Hz, 53.1Hz), 5.94f(lH, td, J = 5. 6 Hz, 11.3 Hz), 6.26 
(1H, d, J = 12. 0 Hz), 6.99-7. 17 (6H, m), 7. 29 (1H, t, J = 8. 1 Hz), 7. 38 (2H, 
25 d, J = 8. 1 Hz), 7.45 (2H, d, J = 8. 1 Hz) ; IR (KBr) 3326, 2942, 1638, 1620, 
1518, 1194, 1115 cm" 1 ; Anal. Calcd for (WWWV C, 65.74; H, 5.52; N, 4.79. 
Found: C, 65.58; H, 5.63; N, 4.81. 
^^113 13 

N- [ (IRS, 2SR) -2-k Kp^-2- [4- (t 0 ^3J vV HArfs-M 7*. 
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-l-[3-(l, l, 2, 2-T h77/Vtcx h*^) ^^vW] si^U] 
-6, KB-5H" [a] ^n^fy-l-^/l/^t? K 

T^ViLTlf^y i?i^*fflV\ *J£^3 1 1 *RI#fcLT % Blft^O. 27 5 
g (8 6%) LT#fc. 
5 nip 176-177t; l H-NMR (CDC1„ 300 MHz) 8 1.51 (2H, br s), 1.68 (4H, br s), 
1." 96-2. 04 (2H, m), 2.16-2.22 (2H, in), 2.66 (2H, t, J = 5.9 Hz), 2.75 (1H, 
dd, J = 10.7 Hz, 14.6 Hz), 2.95 (1H, dd, J = 3. 9 Hz, 14.7 Hz), 3.32 (2H, 
br s), 3.70 (2H, br s), 4.36 (1H, d, J = 3.6 Hz), 4.67-4.75 (1H, m), 5.03 
(1H, t, J = 3.8 Hz), 5.82 (1H, d, J = 8. 1 Hz), 5.89 (1H, tt, J = 2.9 Hz, 
10 53.2 Hz), 5.94 (1H, td, J = 5. 7 Hz, 11.3 Hz), 6.25 (1H, d, J = 11.7 Hz), 
6.99-7.17 (6H, m), 7.29 (1H, t, J = 7.8 Hz), 7.36 (2H, d, J = 8.1 Hz), 7.45 
(2H, d, J = 8. 1 Hz) ; IR (KBr) 3430, 3328, 2940, 2863, 1640, 1516, 1437, 1277, 
1209, 1123, 768 cm -1 ; Anal. Galcd for C«IWWV C, 67.30; H, 5.81; N, 4.48. 
Found: C, 67.20; H, 5.78; N, 4.47. 

15 mmm 3 1 a 

N- [ (IRS, 2SR) -2- [4- (T~ V / jj }VT$^.;V) ? -2-fc Kn 

3ri/-l-. [3- (1,. 1-, 2, 2-fh77;VtPxf;3t-» x-f-jV] - 

6, 7-£?fc Fn-5H-^yy [a] i/^P^7y-l-*^t^t5 K 
r5^LT7=!)y*lV\ Hjfe$J3 1 UHflCtts g#J%0. 2 7 5 g 

20 (8 5%) Srfife^t LT#7t. 

mp 205-206°C; l H-NMR (CDClj-DMSO-de, 300 MHz) 6 1.94-2. 00 (2H, m), 2.19-2.25 
(2H, m), 2.67 (2H, t, J = 5.4 Hz), 2.88 (2H, d, J = 7. 5 Hz), 4.68-4.76 (1H, 
nO, 5.06 (1H, t, J = 3.5 Hz), 5.25 (1H, d, J = 3.6 Hz), 5.88 (1H, td, J = 
5.6 Hz, 11.4 Hz), 5.95 (1H, tt, J = 2. 9 Hz, 53.0 Hz), 6.17 (1H, d, J = 11.4 

26 Hz), 6.92 (1H, dd, J = 1. 1 Hz, 7.4 Hz), 7.01-7.13 (7H, m), 7.27 (1H, t, J 
= 8.3 Hz), 7.35 (2H, t, J = 7.8 Hz), 7.64 (2H, d, J = 8. 4 Hz), 7.76 (2H, 
d, J = 7. 8 Hz), 7.99 (2H, d, J = 8. 4 Hz), 9.31 (1H, s) ; IR (KBr) 3297, 2938, 
1647, 1532, 1507, 1443, 1323, 1200, 1121, 752, 694 cm -1 ; Anal. Calcd for 
C 36 H M F 4 N 2 0 4 : C, 68.35; H, 5.10; N, 4.43. Found: C, 68.10; H, 5.07; N, 4.42. 
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mmm 315 

N- [ (IRS, 2SR) -2-fc [4- C. U V?* fcVl/7^ J ) 

tfsAfl 7^-/1/] -l- [3- (i, i, 2, 2-7 1 yjyfl/irusL y^s) ^<yi? 

;V] x.f-jV'] -6, h'P-5H-^yy [a] S^O^/^-l-fl/UtffcSMf 

5 5 K 

TS^i LT^y7*Ptf^T^^^V\HJ(E0iJ3 1 1 tmmfrVX, U#)®0. 
2 5 8 g (8 4%) &6fel&5f;<t LT#fc 0 

mp 215-217T); l H-NMR (CDClj-DMSO-dg, 300 MHz) 5 1.27 (6H, d, J = 6. 6 Hz), 
1.93-2.02 (2H, m), 2.19-2.25 (2H, m), 2.67 (2H, t, J = 5. 1 Hz), 2.85 (2H, 

10 d, J = 7.5 Hz), 4.25-4.32 (1H, ra), 4.67-4.75 (1H, m), 5.06 (2H, s), 5.88 
(1H, td, J = 5. 7 Hz, 11.4 Hz), 5.92 (1H, tt, J = 3. 0 Hz, 53.0 Hz), 6.18 (1H, 
d, J = 12.0 Hz), 6.46 (1H, d, J = 7.8 Hz), 6.80. (1H, d, J = 9. 0 Hz), 6.94 
(1H, dd, J = 1.2 Hz, 7.5 Hz), 7.01-7.14 (5H, m), 7.26 (1H, t, J = 7.8 Hz), 
7.58 (2H, d, J = 8.4 Hz), 7.80 (2H, d, J = 8.4 Hz); IR (KBr) 3295, 2971, 

15 2930, 1638, 1537, 1213, 1123 cm" 1 ; Anal. Calcd for C 33 H M F 4 N z 0 4 : C, 66.21; H, 
5.72; N, 4.68. Found: C, 66.00; H, 5.50; N, 4.65. 

nmmz 1 6 

N- [ (IRS, 2SR) -2- [4- [ K>"^VT$y) 7 ^~>V\ 

-2-t [3- (1, 1, 2, 2-ft>77;l'tnx}.ary') ^y^] 

20 ai^/V] -6, 7-i^t KD-5H-<yy [a] P^7"fy- l-^/K^rl^ K 

75 >i LT^^/t-r^ v*m^\ mi&m 1 1 trnm^Lx^ B#*0. 2 
9 7 g 00%) %&&n*t Lxmco 

mp 216-217T;; 'H-NMR (CDCl 3 -DMS0-d 6 , 300 MHz) 5 1.91-1.99 (2H, m), 2.19-2.24 
(2H, m), 2.67 (2H, t, J = 5. 9 Hz), 2.86-2.89 (2H, m), 4.62 (2H, d, J = 6. 0 
25 Hz), 4.65-4.71 (1H, m), 5.01 (1H, t, J =3.8 Hz), 5.30 (1H, d, J = 3.3 Hz), 
5.84 (1H, td, J = 5. 5 Hz, 11.3 Hz), 5.99 (1H, tt, J = 2. 8 Hz, 52.9 Hz), 6.11 
(1H, d, J= 12.0 Hz), 6.88 (1H, dd, J= 1. 2 Hz, 7. 5 Hz), 7.00-7.05 (3H, m), 
7.11 (2H, d, J = 9.9 Hz), 7.17-7.39 (7H, m), 7.60 (2H, d, J = 8. 1 Hz), 7.93 
(2H, d, J = 8.1 Hz), 8.05 (1H, t, J = 5. 6 Hz); IR (KBr) 3297, 2932, 1638, 
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1615, 1537, 1200, 1130, 698 cm" 1 ; Anal. Calcd for C^F^ : C, 68.72; H, 
5.30; N, 4.33. Found: C, 68.59; H, 5.06; N, 4.22. 

mmm 317 

N- [ (IRS, 2SR) -2- [4- [ #/HJ?~/l'] 7 - 

5 2-t [3- (1, 1, 2, 2-f h77^toxb*^) ^V^] 

x-f-fr] "6, 7~5>fc Ko-5H-^^y [a] v'^n^r^-l-^^f"? K 
7 5.^ LX^/VT5^%ffiV\ 2tttft|3 1 1 kffWItUT, glft^O. 28 
4 g (9 1%) £&6«<b LT#fc 0 

mp 207-208°C; 'H-NMR (CDCl 3 -DMSO-d 6 , 300 MHz) 6 0.96 (3H, t, J = 7.4 Hz), 
10 1.35-1.48 (2H, ra), 1.56-1.66 (2H, m), 1.94-2.01 (2H, m), 2.20-2.26 (2H, m), 
2.68 (2H, t, J = 6.0 Hz), 2.87 (2H, d, J = 8. 4 Hz), 3.42 (2H, q, J = 6. 7 
Hz), 4.64-4.72 (1H, m), 5.03 (1H, t, J = 3.8 Hz), 5.23 (1H, d, J = 3.6 Hz),. 
5. 86 (1H, td, J = 5. 2 Hz, 12. 1 Hz), 5. 97 (1H, tt, J = 2. 9 Hz, 53. 0 Hz), 6. 14 
(1H, d, J = 11.7 Hz), 6.90 (1H, dd, J= 1. 2 Hz, 7. 5 Hz), 7.01-7.17 (7H, m), 
15 7.26 (1H, t, J = 8.3 Hz), 7.59 (2H, d, J = 7. 8 Hz), 7.84 (2H, d, J = 8. 4 
Hz); IR (KBr) 3308, 2934, 1640, 1612, 1537, 1201, 1128, 696 cm" 1 ; Anal. Calcd 
for QmIWWV c > 66 - 66; H » 5 - 92; N - 4 - 57 - Found: C, .66.44; H, 5.88; N, 4.40. 

. mmms 1 8 

N- [ (1 RS, 2 SR) -2- '(4-7;l'tP7x=;H -2-t [3- 
20 (1, 1, 2, 2-ff77;V^0xh^) ^/V] if/V] -4-^f;V-6, 
7-^t Kn-SH-^y^ [a] K 
1) (E) -5- {2-* s f-fi'7x.~M - 3-**y- A-^>=r y y^k^^ 

2-^^S«50. 71g (312. 7%V*;U) ©jh7tKn77V5 
0 Oml»l, 1 ' -%A,l£=.A> f M % ?^-;U 5 5 . 8g (3 445U^) 

A**/#2J$rA*5 8. 5g (3 4 4 5: JJ*/k) 38 itflfrfb-^**'? A 1 6. 4 

g (17 2? ^Mx*ip^-> 6 ot-e-wifc. R^^TO^^V 

589 



WO 02/059077 



PCT/JP02/00532 



dr f - 9 / 1 - 6 / 1 ) % g fiMfe «:#*:. 

3t&$& )Rfi3 7. 24 g HZ^5 1% 

MBMR (CDC1 3 , 200 MHz) 6 1.29 (1. 2H, t, J = 7. 1 Hz), 1.32 (1.8H, t, J = 
5 7.1 Hz), 2.43 (1.8H, s), 2.45 (1. 2H, s), 3.70 (0. 8H, s), 4.23 (0. 8H, q, J 
= 7.2 Hz), 4.24 (1.2H, q, J = 7. 1 Hz), 5.17 (0.6H, s), 6.36 (0. 6H, dd, J 
= 1.4 Hz, 15.8 Hz), 6.74 (0. 4H, d, J = 15. 8 Hz), 7.15-7.35 (3H, m), 7.52-7.61 
(1H, m), 7.70 (0.6H, d, J = 15.8 Hz), 7.93 (0. 4H, d, J = 16. 2 Hz) ; IR (neat) 
2980, 1740, 1636, 1595, 1420, 1236, 1148, 1038, 754 cm- 1 

10 2) 5- {l-tf-jvy *<y#ym^;u 

(E) -5- (2-*=?-JV7 3-~/\>) -3-t^y-4-^yfy^f-^3 7. 24 
g (160. 3 5!/^) (D^y-;U1 OOmlMts 3K^T. **-ffc»S 5* 
j-hV<}J*3. 03g (80. 2.^y-e/V) ^LTo^Dxfcm, WilO^ 
fl8g# Life. KJ6»Sr*-e*«! U fflSfcx^vu-C 2 gtfgrffi Lfc„ ^^fc^^^^ 
15 *«MW-hj!i>ATiai, W^M*LT N (E) -3-fc (2- 

±T«#fcifcfl£ t N U ^/UT 5^3 3. 5ml (2405!) */W) ©Bfflfea:^ 
18 0ml aSRfcac^Tx * * ^^nyU^ P y K2 2. 0 g ( 1 9 2 5 JJ 
&*#Ti*T U * <0 * * 1 5 #HSJ» Lfco £ Cfcifcig ( h V ^JVT 5 

mTffl&Lti 0 mbhtcmmz? kd77^2 o om im»a»u 1, 8- 

■^TlFlfV^P [5. 4. 0]-7-|)yfty2 8. 8ml (1925!)^) £ 

an*, mt* o . 5 mmtm Lfc. Rjs*sr*»ck^ »^9vt--c 2 m^tti 

15/1-9/1), 5-(2-^f;l/7s=/V)'<y^-2 ) 4-^^oi^((2 
E, 4E) frt (2Z, 4E) #<Dfi&tt) ^WilTifc, 
±T#fci*©x^ ;-/M0ml 1 0 %s<7 W&/&m ( 5 0 %•£ 

7k) 1. 5gWtLx, ww»^5*t??(r»*flET-c**aapLfc 0 auk 
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twbyyyj-fcxffiML KW/^f^=i5/i-6/i) , a 

IR413. 92 g 11X^3 9% 
6 l H-NMR (CDC1 3 , 200 MHz) 8 1.25 (3H, t, J =7. 2 Hz), 1.52-1.80 (4H, m), 2.30 
(3H, s), 2. 34 (2H, t, J = 7. 0 Hz), 2.61 (2H, t, J = 7. 6 Hz), 4.12 (2H, q, 
J = 7.2 Hz), 7.12 (4H, s) ; IR (neat) 2938, 1736, 1181, 745 cm" 1 

3) 5- (2-/T^7*-A') s<>?ym 

5 - ( 2 -^;1'7 x ^v) ^ y^if 1 3. 92g(63. 185 V *M ^ 
10 jtf&itl- bV !)A5. 05g (1265 JJ^) , *30ml, /?/—/U5 Om 
K Th7tKo77y50ml (Dm-frMZmUX—mmW Lfc„ S/S^^m^ 

15 Sfef&iS «KS12. 04 g l|X^9 9% 

mp 57-581C; 'H-NMR (CDC1 3 , 200 MHz) 5 1.54-1.82 (4H, m), 2.30 (3H, s), 2.40 
(2H, t, J = 7. 1 Hz) , 2. 62 (2H, t, J = 7. 6 Hz), 7. 12 (411, s) ; IR (KBr) 3070-2520, 
1698, 1462, 1437, 1406, 1329, 1289, 1260, 1208, 941, 739 cm" 1 

4) l-^f;l^6, 7, 8, 9-7f7tKn-5H-^yy [a] ^P^7"7 

20 

5- (2-/^-;uy^^/u) ^yfy&i 1. 92g (6 2. 005 V ^ N, 
N-^ ^)Vi^)VK7 % K 2 l^Ox f7tKP77y50ml ^(I^ig.T^t:^- 
^rify^S. 11ml (93. 0 5 V *M £}&T t7c^> ^<D£3; 0 . 5 B#WJt 

25 ^fcT/^^Al 6. 5g (l245!)^)®H^f^lO0ml|| 

^wt#u^£N z.ti\z±x*mcmmk®)<Dmk*^i'y2 5 o m 1 1 b 

ijjfc^ 7% $/ * J»X-$Ms mm*ffiB%£ t tc 0 ft b fltcB^m £ V y 77 y /U77 7 
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#fCo 

tKfiio. i4 g 4x^9 4% 

5 mp 65-66t:; 'H-NMR (CDC1„ 200 MHz) 5 1.69-1.91 (4H, m), 2.37 (3H, s), 2.67 
(2H, t, J = 5.9 Hz), 2.88 (2H, t, J = 6. 2 Hz), 7.17 (1H, t, J = 7. 5 Hz), 
7,30 (1H, d, J = 6.6 Hz), 7.44 (lH, d, J = 7. 4 Hz); IR (KBr) 2940, 1671, 

i 

1586, 1460, 1271, 793 cm 1 ; Anal. Calcd for C l2 H 14 0: C, 82.72; H, 8.10. Found: 
C, 82.68; H, 8.15. 

10 5) 7, 8, 9-f b7t Kn-5H-^y/ [a] ^0^7 

y-5-$ — ;u 

7, 8, 9-x hy t KB-5H- <ls*S [a] */9 
5-tV9. 7 9 7 g (5 6. 2 3 5 V <D* 9 J —A* 4 0 m 1 ffi&K^ M 

T> 7K^b{5 5 3*f "T" bP!7A2. 13g (56. 25U *EJU) Lf oADxfc^ N 

w & m*mm-? 9**svj*x-mks mf^wmm^it. *b*iitmmm*i' 

y ^^/^ 7A^ovf^77^ t (^ f - V/gfflftaif- 6 / 1 h 

IIXS8. 3 4 5 g W8 4»/o 

20 mp 109-110t; 'H-NMR (CDC1 3 , 300 MHz) 5 1.30-1.42 (1H, m), 1.66-1.86 (4H, 
m), 1.91-2.05 (2H, mj, 2.32 (3H, s), 2.57 (1H, dd, J = 11.1 Hz, 12.9 Hz), 
3.08 (1H, ddd, J = 1.6 Hz, 7.9 Hz, 14.5 Hz), 5.01 (lH, dd, J = 3. 6 Hz, 9.0 
Hz), 7.06 (1H, dd, J = 1.7 Hz, 7.7 Hz), 7.11 (1H, t, J = 7.4 Hz), 7.32 (1H, 
d, J = 6. 9 Hz) ; IR (KBr) 3293, 3189, 2928, 1466, 1439, 1096, 1049, 781, 747 

25 cm" 1 ; Anal. Calcd for C^O: C, 81.77; H, 9.15. Found: C, 81.73; H, 8.93. 
6) 4-7*0^-1-^^6, 7, 8, 9-7f7tFo-5H^/ [a] v' 

1-/^-6, 7, 8, 9-7h7tKP-5H-^/ [a] ^o^/fy- 
5-*~ /US. 1 9 3 g (4 6. 4 8 $ V^M fcN, N, N* , N' -T h?*? 
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A/ifl/y^r^ll. 9g (1025!)^) ©^tyiOOml^lC, 
«T?1. 6Mn-^f;H)f !)A©^tyif6 3. 9ml (1025H 

1, 2-^/B*fh77;l'tPX^y2 4. 2g (9 3. O^KM SrAP^ N 

Hfel^ft: IRS6. 4 3 9 g IR^5 4% 

10 ^ri^i&SISh&LT, e^«6fiSr#fc 9 

mp 74-75*0; J H-NMR (CDC1 3 , 200 MHz) 8 1.25-1.44 (1H, m), 1.57-2.23 (6H, m), 
2.26 (3H, s), 2.88 (1H, ddd, J = 1.7 Hz, 6.8 Hz, 14.3 Hz), 3.26 (1H, dt, 
J = 1.8 Hz, 13.0 Hz), 5.65-5.71 (1H, m), 6.90 (1H, d, J = 8. 2 Hz), 7.26 (1H, 
d, J = 8.0 Hz) ; IR (KBr) 3326, 2930, 1456, 1090, 1049, 995, 930, 856, 806 

15 cm -1 ; Anal. Calcd for C 12 H 15 BrO: C, 56.49; H, 5.93. Found: C, 56.48; H, 5.83. 

7) Ko-5H-^yy [a] ^B^^ 
4-7"n*-l-^f;^6, 7, 8, 9-X h y t Kp-5 H-<yy* [a] 

A/fy-S-t-^e. 213g (24. 3 55^^) > p-h^/ai^/P*^ 
ft— aKfllfoO. 46 g (2. 445])^) ©F/VxyiOOml^Srf'f-y 
20 -x9-?\>yy 7%®l 9 ftrtfcRlfiWfT? 0 . 5 Bf Lfc D gOS» 

m&fofa flKS2. 4 8 5 g ^$4 3% 

^-NMR (CDC1 3 , 300 MHz) 5 1.99-2.13 (4H, m), 2.31 (3H, s), 2.64 (2H, t, J 
25 =6.3 Hz), 6.22 (1H, td, J = 6. 2 Hz, 11.2 Hz), 6.71 (1H, d, J = 11.1 Hz), 
6.90 (1H, d, J = 8.1 Hz), 7.31 (1H, d, J = 8. 1 Hz); IR (neat) 2930, 1451, 
1127, 802, 779 cm" 1 

8) 4-^^-6, 7-^tKo-5H-^y/ [a] ^n^fy-l-^ 
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1-7*0^-4-^^-6, KD-SH-^y/ [a] ^^D^r>'2. 

4 8 5 g (10. 4 85!i^) ©S^c5vl^—r/l'3 Om 1 -7 8°C-C 

1. 6Mn-^f;H)f!>A©^tyW9. 8 2ml (15. 7 5!)^) & 

&&&& flXftl. 0 8 0 g JR^5 1% 

10 mp 152-153t:; 'H-NMR (CDC1 3 , 200 MHz) 5 1.91-2.18 (4H, m), 2.43 (3H, s), 
2.66 (2H, t, J = 6.6 Hz), 6.26 (1H, td, J = 6. 6 Hz, 11.0 Hz), 7.13 (1H, d, 
J = 7.8 Hz), 7.21 (1H, d, J = 11.0 Hz), 7.85 (1H, d, J = 8. 2 Hz); IR (KBr) 
3044-2510, 1686, 1300, 1271, 1258 cm' 1 ; Anal. Calcd for Ci 3 H 14 0 z : C, 77.20; 
H, 6.98. Found: C, 76.98; H, 7.03. 

16 9) N-[(1RS, 2 SR) -2- (4-7;l/tR7x-^) -2-k Kn^-l- 
[3- (l, l, 2, 1-f Y7?fr*n^ h^ris) ^-yi^M *-f->V\ -4-^^;u 
-6, 7-v^t Kn-5H-^yy* [a] */9 n^f=rV-\ -tf/V^U-? K 

(IRS, 2 SR) - 2-T$y-l - (4-7;l'tP7i-;l') -3 - [3- (1, 1, 

2, 2-r YyyjVUrxx^y^i/) 71^/B^y-l-t^- /VO. 3 6 6 g (1. 
20 0 1 3 ^!)^) , 4-^^;v-6, KB-5H-^y/ [a] 'y^n^zTf 

y-i-Jj/utfymo. 20 g (1. oUK/i') s i-tKP^yynJ7 
y~/Mcfa$jO. 1 6 g (l. 0 l^y^/V) fcT-trh^hJJ/H Oml't'tjP 
Dteasfc l-^^-3-(3-^^^T5/7°ntVl/)^/W/J?v J 'f 5 K-JftKJfiO. 

1 9 g (1. 01 ^ v*a<) srjnA.; ata-c-gkuwu^ ®ifi«*#»3^/Hc 

6£^iH JlKl:0. 46 lg flj$8 3% 

mp 177-1781C; l H-NMR (CDC1„ 300 MHz) S 1.95-2.07 (4H, m), 2.33 (3H, s), 
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2.59 (2H, t, J = 5.7 Hz), 2.78 (1H, dd, J = 10. 7 Hz, 14.6 Hz), 2.98 (1H, 
dd, J = 4. 2 Hz, 14.4 Hz), 3.90 (1H, d, J = 3.9 Hz), 4.58-4.67 (1H, m), 5.03 
(1H, t, J = 3. 6 Hz), 5.74 (1H, d, J = 7.5 Hz), 5.89 (1H, tt, J = 2.8 Hz, 
53.0 Hz), 6.02 (1H, td, J = 6. 2 Hz, 11.3 Hz), 6.29 (1H, d, J = 11.1 Hz), 
5 6.96-7. 11 (7H, m), 7.29 (1H, t, J = 7.8 Hz), 7.42 (2H, dd, J = 5. 4 Hz, 8.7 
Hz) ; IR (KBr) 3279, 1638, 1512, 1200, 1127 cm" 1 ; Anal. Calcd for C 30 H 28 F 5 N0 3 : 
C, 66.05; H, 5.17; N, 2.57. Found: C, 66.03; H, 5.21; N, 2.52. 

mmm 319 

N- [ (IRS, 2SR) -2- (4-7^to7*^) -2-k Kn^-y-l- C [3 
10 -(1, 1, 2, 2-T h7 7/^PX hdrv-) y^-dff-y~^-5-^/U] 
^fvKl */W^^^t e r t --7=f-)V 

1) 3- (4-7/^1271^) -3-^-^ry-2- [ [3- (1, 1, 2, 2-fF 

7 y/M-p Y -f y tt-fy*— ?v- 5 -A )V\ y ~fv dOrvW.^fr 
3- (1, 1, 2, 2-7- Yy7/v3rxi3L h^is) yjr*-9-y~-;ujj;utfy 
15 Nttf-A*!. 9 7 5 g(8. 1245JI^) 0^^/^3 Om M 
&mim 5*tMJ^0.40g(10. 653 &'P L-f oADxTt^, 

^x 3 mm Ltco M&tt^mm zmfrmm-? * ax&^ *y y # ?>y*m 

Ltz'&, Bf&Zmmm&LX, [3- (l, l, 2, 
20 << VJr*-fV<-/v- -/wm£.J&%) : £n&mfc ( l . 7 2 g ) t L 

xntco 

Mfe$#, hy^/UT^yi. 7 0ml (12. 2 5!)^^)©^^ 
/W4 Om l^^&&T#fty ^y^;l/$-;i/0. 7 5ml (9. 7 5$U ; t;l') 

25 ^x?5fc^L7c„ m^rciil^co^E^^lE©* tx, y y ^x/^^^tvkz) 

U-y^n^^yV/k) gt^i^/H. 88 g (8. 9 4$y^/U) <D 1 , 

2 ->>y h * yx y > 3 o m i «k*#t 6 o %tK^-t- h y «7 J^o^m^y 7 

-fl'JBMfcO. 36g (8. 9 4$ &JPx., ^©££0. 5^f B Hfj#Lfc„ 
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Wt*gM.X*M^ 7 0tn»4l*IHflt#Lfc. R«&7k^£#\ BWI^f-/^ 2 0 

& ftfcJHMSl ft S' P * 7A^P?f^77^t TS8 L (^rf - ^/« 

6 ^7^=9/1-6/1) % gftft&ftft:. 
$3t£$tft «Xfi2. 41 8 g &*7 3% 

'H-NMR (CDC1 3 , 200 MHz) 6 1. 16 (3H, t, J = 7. 2 Hz) , 3. 46 (2H, d, J = 7. 4 
Hz), 4.16 (2H, q, J = 7. 1 Hz), 4.77 (1H, t, J = 7. 4 Hz), 6.00 (1H, tt, J 
= 3.3 Hz, 52.7 Hz), 6.07 (1H, s), 7.18 (2H, t, J = 8.7 Hz), 8.06 (2H, dd, 
10 J = 5. 3 Hz, 8.9 Hz): IR (neat) 1738, 1690, 1601, 1447, 1283, 1233, 1182, 
1159 cm" 1 

2) (2RS, 3 SR) -3- (4-7/^n7i-^) -3-fc Rn3rV-2- [ [3 

-(l, l, 2, 2- : fYyy^xi^h^y) -fy^-^y— ;v-5— i>V\ y^vi"] 

15 WkM&S. 3 5g (4 6. 6 5;!) ^71/) ^i?xf/Ux-r/HOOmli|'ti 
#LftaSfe*3Wb*«>Slf^*hP *>*3. 5 3g(93. 2 5 P *7V) SrMTjPx, 

*§ff-fb*9*iEI&©^^cc^,i^^^ fco #bHfc«^, 3- (4-7/L- 
tD7a^) -3-**y-2- [ [3- (1, 1, 2, 2-f h7 7/UtPi b^v-) 
20 y^-df-f-y— /WS-'f/l'] ^TvV] T^o tr^">'ife3c^/U2. 3 7 2 g (5. 8 2 
4 5 P ^71-0 <D ^^)V^y-)V 3 0ml J&jft&fcifrTrfl!*., 4 Lit. 

25 ^y/|^^^=6/l-3/l) N BWftSrftfc. 
• «XS 1 . 4 0 2 g Ifc^ 5 9 % 
l H-NMR (CDC1 3 , 300 MHz) 5 1.11 (3H, t, J = 7. 1 Hz), 2.72 (1H, d, J = 3.0 
Hz), 2.98-3.26 (3H, m), 4.02-4.11 (2H, m), 5.11 (1H, dd, J = 3. 3 Hz, 5.1 
Hz), 5.93 (1H, s), 6.00 (1H, tt, J = 3. 3 Hz, 52.7 Hz), 7.06 (2H, t, J = 8. 7 
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Hz), 7.36 (2H, dd, J = 5. 3 Hz, 8.6 Hz); IR (neat) 3465, 1728, 1609, 1512, 
1449, 1225, 1184, 1146 cm" 1 

3) (4RS, 5 SR) -5- (4-7/^07*^) -4- [ [3- (1, 1, 2, 
2-7F77/i/tPi^i/) JVtty-V—jv-s-J )V\ *f->v\ -l, a-** 

5 -^yy 

(2RS, 3 SR) -3- (4-7/^071^) -3-fc Yn^i/-2- [ [3- 
(1, 1, 2, 2-7 hyyjV^-uau \>*ris) <<)/**^/—jy-5-4JV] *7>\>1 
yot'tyftif/H. 40 2 g (3. 42 5 5H/H ©^/^30ml| 
ttfc l fofeimm- Y V 6 .' 8 5ml (6. 8 5 5 y SrJP*., m 

^%^JE©*LT, ( 2 R S , 3 SR) -3- (4-7;^D7i-/l') -3-fc Fo 
«*">-2- [ [3- (1, 1, 2, 2-T hy^/W^-na: h^fvO y^f-/— 7W 

15 ±T'#fc^©X h 7 b FP77^3 0ml M xf/V7 5>0, 5 7m 

1 (4. 1 1 $ V*M s i?7*.-SUftXft})jUTWl. 04g (3. 775P 

JJ 77 ^77 7Wt??f^77^ -^T*t$S L (^^f-^/^^^/V= 
3/1-1/1) \ i^xf/vx^f/^ driJ-^i^^-fbLT, g^#jSr#fc 0 

20 JK*0. 92 lg $337 1% 

mp 124-125*0; l H-NMR (CDC1„ 300 MHz) 5 2.48 (1H, dd, J = 5. 3 Hz, 15.5 Hz), 
2.59 (1H, dd, J = 8. 4 Hz, 15. 6 Hz), 4.45-4.53 (1H, m), 5.52 (1H, br s), 5.83 
(1H, s), 6.00 (1H, tt, J = 3.2 Hz, 52.7 Hz), 7.12 (2H, t, J = 8.6 Hz), 7.32 
(2H, dd, J = 5. 3 Hz, 8. 3 Hz) ; IR (KBr) 3156, 1755, 1447, 1235, 1209, 1150, 1119 

25 cm" 1 ; Anal. Calcd for C^F^: C, 47.63; H, 2.93; N, 7.41. Found: C, 47.60; 
H, 2.98; N, 7.21. 

4) (4RS, 5 SR) -5- (4-7/Utn7xx/U) -2-t^y-4- [ [3- 
(l, l, 2, 2-7Yyy^nx.y^y) y( y^r^y^-;V-5-^JV\ 

- 1 , 3 -ttW ]) 3 -■Xfr^sW. t e r t -T^VV 
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(4RS, 5SR) -5- (4-7;^P7x^W) -4- [ [3- (1, 1, 2, 2 

^/])Py-2-^yO. 8 6 6 g (2. 2 8 9 5!)^)vl»^-tert-7'7 t 
/K). 60g (2. 75^!J^) s 4-N, N-^Z-fvl'T $ / *Jy 2 8 m g 
5 ( 0 . 2 3 5 J) ©7* h = h JJ ^ 1 0 m 1 iitiSt-W Lfc„ KJfc 

S&ftrA «KSO. 7 8 5 g JW7 2% 

10 mp 177-178*0; l H-NMR (CDC1 3 , 300 MHz) 5 1.55 (9H, s), 2.81 (1H, dd, J = 9. 3 
Hz, 15.6 Hz), 3.01 (1H, ddd, J = 1.0 Hz, 4.6 Hz, 15.4 Hz), 4.96-5.03 (1H, 
m), 5.36 (1H, s), 5.72 (1H, d, J =7. 2 Hz), 5.97 (1H, tt, J = 3. 3 Hz, 52.8 
Hz), 7.04 (2H, t, J = 8.6 Hz)., 7.23 (2H, dd, J = 5. 3 Hz, S. 6 Hz) ; IR (KBr) 
1802, 1372, 1298, 1163 cm" 1 ; Anal. Calcd for C 20 H 19 F 5 N 2 O 6 :. C, 50.22; H, 4.00; 

15 N, 5.86. Found: C, 50.16; H, 3.79; N, 5.88. 

5) N- [ (IRS, 2SR) -2- (4-7;^P7i=/l') -2-tKP^fV-l- 
[ [3- (1, 1, 2, 2-r : h77;^nxbJfv') -fytW^5-<A'] 
*^)\,~\ a-=f-)Vl %/W<*l/i8tt e r t-'ff'A' 

(4RS, .5 SR) -5- (4-7;VtP7x=/V) - 2-;^ y-4- [ [3- (1, 

20 l, 2, 2-r Yyy/^u^y^i/) jyx-wS-A^-s-J/*'] t^rt -l, 

3-**r-fy V 'Jy-S-^j/UT^ym t e r t-^f/UO. 735g (1. 5 3 6 5 y 
/I/) Of F 7 t K n 7 7 y 1 0 m 1 itticgft t !> A 6 1 m g (1. 5 4 
5 JJ =£>V) <D* 9 J 2 m 1 M^tK^T^P^> ^&T* 1 0 #P4]jf # tfc 0 Rj£ 

^s^^m^^ u *t*», ^TKm^^^^ixT^, ^y#^& 

6£J£ii iKfiO. 6 2 6 g 4X^9 0% 

mp 114-115t;; l JHHR (CDC1 3 , 300 MHz) 5 1.39 (9H, s), 2.69 (1H, br d, J = 
2.7 Hz), 2.86 (1H, dd, J = 4. 2 Hz, 15. 3 Hz), 3.01 (1H, dd, J = 10. 7 Hz, 15.5 
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Hz), 4.09-4.18 (1H, ra), 4.89 (1H, br d, J = 7.5 Hz), 4.94 (1H, br s), 6.00 
(1H, tt, J = 3. 4 Hz, 52. 7 Hz), 6.03 (1H, s), 7.08 (2H, t, J = 8. 7 Hz), 7.38 
(2H, dd, J = 5.1 Hz, 8. 4 Hz); IR (KBr) 3360, 1680, 1530, 1449, 1190, 1125 
cm" 1 ; Anal. Calcd for CigH^FgNjjOj: C, 50.45; H, 4.68; N, 6.19. Found: C, 50.32; 
5 H, 4.58; N, 6.25. 
mi&W3 2 0 

N- [ (IRS, 2SR) -2- (4-7 7^07 x.-JV) -2-fc Ko3r$/-l- [ [3 
-(1, 1, 2, 2-fh77/^nxh^^) ^f/v] 
acfvl/] -6, 7-S*fc Fo-5H-<yy [a] */9 n^-frV- 1 -HtV&Ht % K 
10 N-[(1RS, 2 SR) -2- (4-7A'*B7xs^) -2-fc Kn^$/-1- [ [3 
-(1, l, 2, 2-rf7 7;i'tnx h^i/) ^fy^t^v-s-^^] ;*5vv<] 
^5^] #/W^^$t e r t-T^/KD. 2 9 1 g (O. 6 4 3 5 V *M > & 
4g^O. 2ml©^^;-;V5ml|»0. 5B#m6 0WJ*#L;fc:. 

15 #BMIS:^*«til^hy !)AT«, «siESri«E«*U-C. (IRS, 2SR)- 
2-75 7-1- (4-7/^P7i^;l') -3- [3- (1, 1, 2, 2-^h777k^- 
ni^V) /V-5-^/U] 7 B n/s 0 y-l-^--/KDaM!fel^ s fife 

(O. 2 2 7 g) £LT#fc 0 
JiT*#fc@fts 6,'7-^tKn-5H--<yy [a] v-^ P^X^- 1 

20 yHo. i3g (o. 7i5J/^) s i - 1 k p >"<y / h i; 7 y-Mfnfe 

O. lOg (O. 7 1 5 *7t h - b 9/H Om 1 f'T^U^b 1- 

3 - ( 3 ^/VT % J -fn fcVW) %Atf&4 * K'SflSHftO . 1 4 g ( O . 

tit^f-A"* 3/1-1/1) \ s?-f y7°Pt°/u^-r7V-^=3ff-^J:!?^fbbrs 

1XS0. 2 5 1 g Jfcsp7 5% 
mp 127-128°C; l H-NMR (CDC1 3 , 300 MHz) 6* 1.98-2.06 (2H, m), 2. 20-2.26 (2H, 
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m), 2.67-2.71 (2H, m), 3.01 (1H, dd, J = 4. 2 Hz, 15.9 Hz), 3.12 (1H, d, J 
= 3.9 Hz), 3.16 (1H, dd, J = 10. 2 Hz, 16. 2 Hz), 4.61-4.70 (1H, m), 5.02 (1H, 
t, J = 3.9 Hz), 6.00 (1H, tt, J = 3.3 Hz, 52.5 Hz), 6.03 (1H, td, J = 5. 6 
Hz, 11.7 Hz), 6.11 (1H, s), 6.15 (1H, d, J = 8.7 Hz), 6.33 (1H, d, J = 11.7 
5 Hz), 7.05-7.14 (4H, m), 7.16-7.22 (1H, m), 7.42 (2H, dd, J = 5. 3 Hz, 8.9 
Hz); IR (KBr) 3289, 1640, 1514, 1449, 1188, 1146 cm -1 ; Anal. Calcd for 
Cy^WV C, 59.77; H, 4.44; N, 5.36. Found: C, 59.82; H, 4.48; N, 5.34. 

mmm 321 

N- [ (IRS, 2 SR) -2- [4- [ (t e r t h 75/] 
10 7^-)V\ -2-fc KPdfi'-l- [3- (1, 1, 2, 2-T^7 7;^nxh^) 
^WfVl -6, Kn-5H-<y/ [a] i/p Xi^-ffV- 1 -il/U 

4- [ (IRS, 2SR)-2-[(6, 7-i?fc Kp-5 H-rOV [a] */9 cr^ 
/r>-l-^^/^^) 75/] -1-fc Kpdr^-3- [3- (1, 1, 2, 2- 
15 r b77;>tnxfdf-i/) 7i?^] r/ufcW] £&#$?3. 2 8 3 g (5. 88 
8 5 1) *c)V) O t e r t )\>7 6 0ml 1$t&\L h D ^;VT 5 >- 1 . 

23ml (8. 8 35!)^) , i?7x-;l/^*y;l/7^Kl. 78g (6. 4 
8$y^) IrJtlx, 8O°CT*2 0W^L.7t o M£j|&BE@£U #£>*WMa£ 

JRS2. 7 14g J(K^7 3% 
mp 153-156 1; 'H-NMR (CDC1 3 , 300 MHz) 5 1.52 (9H, s), 1.95-2.03 (2H, ra), 
2.16-2.23 (2H, ra), 2.66 (2H, t, J = 5.7 Hz), 2.75 (1H, dd, J = 10. 5 Hz, 14.4 
25 Hz), 2.99 (1H, dd, J = 3. 6 Hz, 14. 4 Hz),. 3. 57 (1H, d, J = 3.6 Hz), 4.65-4.75 
(1H, m), 5.00 (1H, t, J = 3.6 Hz), 5.74 (1H, d, J = 8.4 Hz), 5.89 (1H, tt, 
J = 2.9 Hz, 53.0 Hz), 5.91 (1H, td, J = 5.6 Hz, 11.4 Hz), 6.22 (1H, d, J 
= 12.0 Hz), 6.52 (1H, s), 6.95-7.16 (6H, m), 7.30 (1H, t, J = 7. 8 Hz), 7.38 
(4H, s); IR (KBr) 3314, 1694, 1676, 1636, 1532, 1314, 1211, 1161, 1115 cm" 1 ; 
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Anal. Calcd for C, 4 H 36 F 4 N 2 0 6 -DMF: C, 63.33; H, 6.18; N, 5.99. Found: C, 63.30; 
H, 6.07; N, 5.84. 
3 2 2 

N-[ (IRS, 2 SR) -2- (4-r^7^;V)-2-k Kd<¥V-1- [3- ( 1 , 
5 1, 2, 2-7 1 h77^tni h**) •<y*S/l'l ^5vW] "6, Ku-5H 
[a] ^D-^^V-l-*/^^^ F 
N- [ (IRS, 2SR) -2- [4- [ (t e r t h *^#^*^) 7 5/] 
-2-k Ko^S^-l- [3- (1, 1, 2, 2-x hy^/l^to^h^) 
^VS^l/] -6, 7-S?fc Kd-5H-^<^y [a] ^O^fV-l-*;V 

10 JjWMKKl. 54 7 g(2. 4 6 1 5 V^JV) „ jg^O. 5ml©^/^ 

-K:t*M8l (^*f-^/B»^^= 1/1-1/3) N y^yynt>x-f 

JtZSO. 150g IR$12% 
mp 153-155^; l H-NMR (CDC1 S> 300 MHz) 6 1.94-2.03 (2H, m), 2.15-2.23 (2H, 
m), 2.66 (2H, t, J = 5. 9 Hz), 2.77 (1H, dd, J = 10. 2 Hz, 14. 7 Hz), 3.03 (1H, 
dd, J = 4. 2 Hz, 14. 4 Hz), 3.19 (1H, d, J = 3. 9 Hz), 3.70 (2H, br s), 4.65-4.74 

20 (1H, m), 4.90 (1H, t, J = 3. 8 Hz), 5.71 (1H, d, J = 8. 4 Hz), 5.89 (1H, tt, 
J = 2.9 Hz, 53.1 Hz), 5.91 (1H, td, J = 5. 3 Hz, 11.7 Hz), 6.20 (1H, d, J 
= 11.7 Hz), 6.69 (2H, d, J = 8. 1 Hz), 6.97 (1H, dd, J = 1.4 Hz, 7.7 Hz), 
7.03-7.15 (5H, m), 7.21-7.32 (3H, m) ; IR (KBr) 3270, 1642, 1518, 1275, 1198, 
1125 cm" 1 ; Anal. Calcd for CJWWV C, 65.90; H, 5.34; N, 5.30. Found: C, 

25 65.68; H, 5. 15; N, 5.02. 
^*S^J3 2 3 

N- [ (IRS, 2SR) -2- (4-7^P7*=yV-) -2-t Kn^-z-l- (3- 
^fyypf/l^^/V) ^fvU] -6, K«3-5H-^yy [a] i/fu^-y 
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»^>!)A3. 33 g (13753*^), 3^1Wt^fK7t 

Kp77^i om i 3-' f y^p tv^p^^yif.y i o. 9 

lg (5 4. 8 05D^) > 1, 2-v ! 7'a ; fx^yiO, 3g (5 4. 8 5U 
5 ^fr) ©r b7t K077VI 0 Oml»o< IP iHTUfc. »T»T^ 
7 OTCT-H^WJft^Lfc. r ©gf&ftS: - 7 8 0 Ct£#£P U #^cK7^7^7 1 

t*#*r u mmM.x*m& t Lftm. mm^TAsx- 2 moan ufc 0 s&fcwm*©^ 

10 7k^ky^!7AT/^5: = !7^3. 12g (82. 2 5!)^) ©rh7tKP7 
7 >1 OOmlWlC, tK^Tx ±T"#fct*©fb7t KP77y50ml| 
*&&$T U £*&T' 1 B#^» LTCo LT, * 3 m 1 „ 15 

!>A*|«3mK *7. 5 m 1 ^Ig^TLTs ii*J©7kHfte !J ^!7^T 

/1-3/1) % B«j«bSr=»fc. 
. fltettfc «Xl:5. 6 10g l|X^6 8% 

l H-NMR (CDC1 3 , 200 MHz) 6 1.26 (6H, d, J = 7.0 Hz), 1.64 (1H, t, J = 5.9 
20 Hz), 2.85-2.99 (1H, m), 4.68 (2H, d, J = 5. 6 Hz), 7.15-7.34 (4H, m) ; IR (neat) 
3320, 2961, 1464, 1017, 791, 704 cm" 1 

2) 3- U-y/Vftvy^-jV) -2- (3-^y7°PtV^yv ! ^) -3-^y 

Z-j yy°n ^^^7/1^=1^2. 595g (17. 275JJ *;V) % h 
25 UxW$y3, 6 1ml (2 5. 9 5 V ^/U) (OWk^^ 3 0 m 1 mfcfcfc 
^T^b^^VX/W^-/V2. 3 7g (2 0. 7?!)^) ©Sixf/HOmT 
«flfc«r*TU 0#raJt#Ut. £D7tM£itiiLT|&£ N tm&& 
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(4-7;>tP'<y^;l') ^1^3. 63g (17. 3$]}^^) <Dl, 

<<^mmmo. 6 9 g d 7. 3$ v^m 0. 5mmmw\^tz 0 

5vu= 9/1-6/1) N g^S:#fc 0 
mn&Wift til&5. 108g «X^8 6% 
10 MIR (CDC1 3 , 200 MHz) 5 1.13 (3H, t, J = 7.2 Hz), 1.18 (6H, d, J = 7. 0 
Hz), 2.76-2.90 (1H, m), 3. 30 (1H, d, J = 7.4 Hz), 3.31 (1H, d, J = 7.4 Hz), 
4.11 (2H, q, J = 7.1 Hz), 4.57 (1H, t, J = 7. 3 Hz), 7.00-7.22 (6H, m), 7.96 
(2H, dd, J = 5. 4 Hz, 9. 0 Hz) ; IR (neat) 2961, 1738, 1688, 1599, 1507, 1271, 
1233, 1159 cm" 1 

15 3) ( 2 R S , 3RS) -3- (4-7;Vt07i^) -3-tKn^i/-2- (3- 

Wm$& 3. 99g (29. 35U fci^nfyl^-TVl' 3 0ml * XMW 

Vtsttfb7kmk*$mi- h y 2. 22g (5 8. 6$P^) %g.m.Xtil^ 

20 frmk*$Mm&<Dp^;i>^- ; Tfr®m*'&tc 0 ^htitc^m^ 3- u-y^ 

tD7x=;V) -2- (3—f Vfn fcV^^v 5 /^ -3-t ;J ry7 , Pt**^xf;l' 
5 . 0 1 6 g (14. 655D <Di?3L?-jUai^/U 3 0ml ^^Tk^TiU 

As 0 °CT- 2 0 £fr9» L/C. £J&$K#J£g|£4> oinx.TM(^*^^ ? 

h^7^^-(CT^L (^f-^/^^^-^6/1-3/1) % Sftfe&# 

«Xfi4. 166g J|X^8 3% 
l H-NMR (CDClj, 300 MHz) 6 0.91 (3H, t, J = 7.2 Hz), 1.20 (6H, d, J = 7. 2 
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Hz), 2.78-2.87 (1H, m), 2.91-3.00 (4H, m), 3.87 (2H, q, J = 7.2 Hz), 5.01 
(1H, t, J= 3. 3 Hz), 6.89-6.93 (2H, m), 7.02-7.08 (3H, m), 7.16 (1H, t, J 
= 7.5 Hz), 7.38 (2H, dd, J = 5. 7 Hz, 8.7 Hz); IR (neat) 3466, 2961, 1726, 
1713, 1605, 1510, 1375, 1225, 1179, 1157, 1032, 837 cm" 1 
5 4) (2 R S, 3RS) -3- (4-7;^n7i^) -3-fc (3- 

(2RS, 3RS) -3- (4-7;^D7x^) -3-fc KP^y-2- (3— TV 
•fxx y°o 166g (12. 10$ y*/W) N tR 

^b^by^AO. 9 7g (2 4. 2 5;y^/U) N ^/^3 0mU 7k30m 
10 Is Th9* KP75^3 Oml £ n 6 0t:T'6 R#IWi#Lfc. 

&&&& «Xfi3. 2>08g M8 4% 

15 mp 102-104'C; L H-NMR (CDC1 3 , 300 MHz) 5 1.19 (6H, d, J = 6. 9 Hz), 2.77-2.86 
(1H, m), 2.89-3.07 (3H, m), 5.04 (1H, d, J = 4. 8 Hz), 6.88-6.91 (2H, m), 
7.01-7.07 (3H, m), 7.15 (1H, t, J = 7.5 Hz), 7.36 (2H, dd, J = 5. 6 Hz, 8.6 
Hz); IR (KBr) 3341, 3100-2550, 1694, 1514, 1229, 1020, 837, 785, 702 cm" 1 ; 
Anal. Calcd for C 19 H 21 F0 3 : C, 72.13; H, 6.69. Found: C, 72.02; H, 6.64. 

20 5) (4RS, 5 SR) -5- (4-7A'ta7x-^) -4- ( 3— l" y^P fc:7W< 

-l, 3-^f-yy Vis-i-Jrv 

(2RS, 3 RS) -3- (4-7^tP7i^) -3-t Fu3f$/-2- (3-> i V 
7p fcT/W<;^/V) 7a H'^-^m 2. 982g (9. 4 2 6 ^!) ^/U) ©fh7t 
Kn77V5 0ml»MJxfyv75yi. 58ml (11. 3 $ ]) N 
25 i>7 i-^yc * y AsTi? K2. 85g (10..45!) ^;l^) SriPx N 6 5 °CT?— 

Bvh^77-f-U:tigl W^/»»^=3/l-l/l) N ^y 

flX*2. 6 8 0 g Ifc^9 1°/o 
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mp 153-154^; l H-NMR (CDC1„ 300 MHz) 5 1.21 (6H, d, J = 6.9 Hz), 2.19 (1H, 
dd, J = 10.8 Hz, 13.8 Hz), 2.28 (1H, dd, J = 4. 1 Hz, 13.7 Hz), 2.77-2.91 
(1H, m), 4.24 (1H, ddd, J = 3. 7 Hz, 8. 2 Hz, 11.2 Hz), 4.94 (1H, br s), 5.79 
(1H, d, J = 8. 1 Hz), 6.84-6.87 (2H, m), 7.09-7.24 (4H, m), 7.38 (2H, dd, 
5 J = 5. 3 Hz, 8. 6 Hz) ; IR (KBr) 3306, 2969, 1759, 1723, 1701, 1510, 1424, 1225, 
1078, 1007 cm- 1 ; Anal. Calcd for C^H^NO,: C, 72.82; H, 6.43; N, 4.47. Found: 
C, 72.81; H, 6.60; N, 4.41. 

6) (IRS, 2SR) -2-757-1- (4-7/^p7i^) - 3- (3-<y 

10 (4 R S, 5 SR) -5- (4-7^tn7x-;u) -4- (3— f y :/n fVl^^v 5 
JV) -1, 45 3 g (7. 8 2 8 5!)^) tfo& 

fc1-hV 7A1. 25«. (3.1. 3 5 £^/-/U2 5ml-7Kl. 5m 

fcfefei flXfil. 9 9 9 g HR^8 9% 

mp 88-90"C; 'H-NMR (CDC1„ 300 MHz) 5 1.23 (6H, d, J = 6. 6 Hz), 2.30- (1H, 
dd, J = 10.4 Hz, 13.4 Hz), 2.77 (1H, dd, J = 3. 3 Hz, 13.5 Hz), 2.82-2.91 

20 (1H, m), 3.29 (1H, ddd, J = 3. 3 Hz, 5. 0 Hz, 10.4 Hz), 4.67 (1H, d, J = 5. 1 
Hz), 6.94-6.98 (2H, m), 7.05-7.11 (3H, m), 7.22 (1H, t, J.= 7.4Hz), 7.38 
(2H, dd, J = 5. 6 Hz, 8. 6 Hz) ; IR (KBr) 3150-2780, 1508, 1215, 1046, 980, 
818, 710 cm -1 ; Anal. Calcd for C^FNO: C, 75.23; H, 7.72; N, 4.87. Found: 
C, 75.33; H, 7.82; N, 4.78. 

25 7) N-[ (IRS, 2SR) -2- (4-7^t07x=;V) -2-t Ka^-l- 
(3--f y:/tt tf/W^SMO -6, 7-v>fc Kp-5H^/ [a] i/-? 

(IRS, 2SR) -2-757-1- (4-7;Vtn7i^)' - 3- (3-fyyn 
\?jvy^-M •7u/<^-l-$--;VO. 2 5 0 g (0. 8 705K/1') , 6, 7 
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-i?tKn-5H-^yy [a] ^P^fy-i-^y^o. 1 6 g (O. 8 

7?!)^) ^ 1-fc Kn^f^yy MJTy^W7KfO^)0. 13g (O. 8 7 5 
5 &7ir h = h y /H 0 m 1 <f-C«jf # Lfe# P> l -ai^/W 3 - ( 3 -v 5 ^ f)V 
75;^o tr^) %A^ 9 M 5 K • mft 0 . 17g (0. 8 75!) */W) fcflnfcs 

4X&0. 3 3 0 g I|X^8 3% 

10 mp 165-1671C; 'H-NMR (CDC1„ 300 MHz) 5 1.20 (6H, d, J = 6.9 Hz), 1.94-2.03 
(2H, m), 2.14-2.22 (2H, m), 2.66 (2H, t, J =5.9 Hz), 2.68 (1H, dd, J =11.1 
Hz, 14.1 Hz), 2.80-2.89 (1H, m), 2.99 (1H, dd, J.= 4. 5 Hz, 14.1 Hz), 4.18 
(1H, d, J = 3.9 Hz), 4.64-4.73 (1H, m), 5.02 (1H, t, J = 3. 6 Hz), 5.65 (1H, 
d, J = 7.5 Hz), 5.91 (1H, td, J = 5.6 Hz, 11.2 Hz), 6.24 (1H, d, J = 11.7 

16 Hz), 6.89 (1H, dd, J = 0. 9 Hz, 7.2 Hz), 6.98-7.15 (7H, m), 7.22 (1H, t, J 
= 8.0 Hz), 7.43 (2H, dd, J = 5. 4 Hz, 8.7 Hz); IR (KBr) 3281, 2961, 2942, 
1640, 1510, 1225, 833, 704 cm" 1 ; Anal. Calcd for C 30 H, 2 FN0 2 : C, 78.75; H, 7.05; 
N, 3.06. Found: C, 78.66; H, 7.15; N, 2.98. 
IIM3 2 4 

20 4-"7^n-N- [ (IRS, 2SR) -2- (4-7;l'tP7i=/l') -2-fc KP^r' 

V--1- (3-i'yypt p ;w<y^;i') ^fvvO -fyf K 

(IRS, 2SR) -2-75^-1- (4-7^n7s=^) -3- y?v 
£7K7:t — >V) yUy><y-l-^—/UO. 25 Og (0. 8 7 05H/U) N 4-7 
;^o-l-t7|>x|0. 17g (0. 8 7?U^) , 
25 VT*/*-A<kXofaO. 13g (0. 87S.V*M SrTir h= MJ /H 0 m 1 Q>X* 
ffiW bfc# fc 1 -i5vw 3 - ( 3 -v^ fv^T ^T'p tVu) iljV^M % K • jftSI 
J£o. 17g (o. 875 !>^) fcin*.* M-C-HWJt^Lfc. fiJfctt&HSfc* 

f-Mm^ u h y i7 ^TKWcgfe^ afeMttN-^* y^^xm 
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UMO. 3 5 5 g l|X^8 9% 
mp 159-160°C; l H-NMR (CDC1 3 , 300 MHz) 5 1. 18 (3H, d, J = 7. 2 Hz), 1. 19 (3H, 
d, J = 7.2 Hz), 2.73 (1H, dd, J = 11. 1 Hz, 14.4 Hz), 2.80-2.89 (1H, m), 3,06 
5 (1H, dd, J = 4.2 Hz, 14.4 Hz), 4.02 (1H, d, J = 4. 2 Hz), 4.74-4.83 (1H, in), 
5.08 (1H, t, J = 3.9 Hz), 5.81 (1H, d, J = 7. 8 Hz), 6.96 (1H, dd, J = 8. 1 
Hz, 9.9 Hz), 7.01-7.15 (6H, in), 7.25 (1H, t, J = 7. 5 Hz), 7.42-7.47 (3H, 
m), 7.54 (1H, t, J = 8. 1 Hz), 7.80 (1H, d, J = 8. 4 Hz), 8.07 (1H, d, J = 
8. 4 Hz) ; IR (KBr) 3272, 2965, 1640, 1626, 1601, 1539, 1512, 1329, 1264, 1229, 
10 1051, 833, 760 cm" 1 ; Anal. Calcd for C M H 27 F 2 N0 2 -0. 1H 2 0: C, 75.50; H, 5.94; N, 
3.04. Found: C, 75.24; H, 5.94; N, 3.44. 
mMM 3 2 5. 

N- [ (IRS, 2SR) -2- {4-ft/U-i/U7^~;U) -2-t K0^-1- [3- 
(1, 1, 2,. 2-x F7 7/^nx h*cis) ^<^/U] ^=f-/U] tf/W^i/gtt 
15 e r t--ff/V 

1) (4RS, 5SR) -5- [4- (tKP^f;V) 71^] -4- [3- 
(1, 1, 2, 2-7h7 7/^axh^)^yi;/V]-l, 

(4 R S , 5 SR) -5- [4- h ~M 7 -4- [3- (1, 

20 l, 2, 2-r h7 7;vtox y^i/) ^y-J/W] -i , S?^-2-^- 
1/1. 5 18g (3. 55 25!)^) -bzklrffc/ft !7H^ !> A 1 . 34 g (3 
5. 5 5!J^) ©^^y^;l'3ml-fh7tKP77y5 0ml»6l$FI 

57^>-lct»8U (^f-y/BPK^^=i/i-i/2) , ^.y^DfcVw 

HXftO. 8 9 9 g UK*6 3% 
mp 124-125^; *H-NMR (CDC1 3 , 300 MHz) 6 1.75 (1H, t, J = 5. 9 Hz), 2.26 (1H, 
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dd, J = 10.2 Hz, 13.8 Hz), 2.33 (1H, dd, J = 4. 5 Hz, 13.8 Hz), 4.22-4.29 
(1H, m), 4.75 (2H, d, J = 6.0 Hz), 4.94 (1H, br s), 5.83 (1H, d, J = 8. 1 
Hz), 5.90 (1H, tt, J = 2. 8 Hz, 53.0 Hz), 6.85 (1H, s), 6.96 (1H, d, J = 7. 8 
Hz), 7.10 (1H, dd, J = 1.1 Hz, 8.3 Hz), 7.31 (1H, t, J = 8. 0 Hz), 7.37 (2H, 
5 d, J = 8. 1 Hz), 7.45 (2H, d, J = 8. 4 Hz); IR (KBr) 3243, 1746, 1208, 1123 
cm" 1 ; Anal. Calcd for C 19 H 17 F 4 N0 4 : C, 57.15; H, 4.29; N, 3.51. Found: C, 56.95; 
H, 4.05; N, 3.40. 

2) 4-[(4RS, 5 SR) -2-^y-4- [3- (1, 1, 2, 

/^px hdfi/) **.y*?AS] -l, 3-**f-yy ^yX7;vft K 

10 atfM-^-f JJ*5. 58g (44. 0 $ D^/V) <DT hyt Ko77^1 0 Om 
lf&fll\Z.-7 8tWfA'^M*VK6. 24ml (88. 0$D^) ©f 
h?t OmlfcftfcgrFLfc. 5&mffltLtc^ (4RS, 5SR) 

-5- [4- (t Kn^f;P) -4- [3- (1, 1, 2, 2-7"h77 

. )VHim^Y^y)^y^)V\-\, 3-tWyi>y-2-#yi 1. 71 g (2 9. 

15 3 2 5") -t/U) «7 h7tKo77>5 0m] -v^ PD^y70ml fvl' 
*/l^=3(->K3 8°C^nxis 1 5#ITO#Lfc„ rjxtFllxf 

5 > 2 4 . 5ml (1765U £7JIJ;i> M£T-|M& Ltz 0 

mk, ^v*/y^zmLtc'&, mm*m£w*i,tc 0 mhfitm±^i:^ v-f 

20 Pt/n-7^tyJ: U^ltLT, B^^fco 
M&f£iHi JlXSll. 39g W9 8% 

mp 132-133t;; frNMR (CDC1„ 300 MHz) 5 2.26 (1H, dd, J = 9. 9 Hz, 13.5 Hz), 
2.33 (1H, dd, J = 4. 8 Hz, 13. 8 Hz), 4.30-4.37 (1H, m), 5.10 (1H, br s), 5.89 
(1H, d, J = 8. 1 Hz), 5.89 (1H, tt, J = 2. 8 Hz, 53. 1 Hz), 6.85 (1H, s), 6.94 
25 (1H, d, J = 7.8 Hz), 7.11 (1H, dd, J = 1. 2 Hz, 8.1 Hz), 7.30 (1H, t, J = 
8.0 Hz), 7.57 (2H, d, J =7.8 Hz), 7.96 (2H, d, J = 8.4 Hz), 10.06 (1H, s) ; 
IR (KBr) 3243, 3144, 1742, 1703, 1238, 1198, 1144, 1121, 1090 cm" 1 ; Anal. 
Calcd for C 19 H 16 F 4 N0 4 : C, 57.44; H, 3.81; N, 3. 53. Found: C, 57.28; H, 3.87; 
N, 3.39. 
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3) (4RS, 5 SR) -5- (4-*/I/5;V7i-;V) -2-^y-4- [3- (1, 

l, 2, 2-r Yyv/u^rn^^^i/) ^.y^"\ -l, 3-^f- s /]J S?y-3-# 
/wtfi>B£ t e r t 

4-[ (4RS, 5SR) -2-t^y-4- [3- (1, 1, 2, 2-fh7 7;Vt 

5 pih^)K^]-i, 3-^f-yy ^y-5-^^]^yX7^ft fi 1. 

2 9 g (2 8. 4 1 5: „ -$®S*-t e r t-^jU7 . 4 4 g (3 4. 1 

x 4-N, N-v^^vKT^/ try v^O. 3 5g (2. 84^^/1^) 

10 ^rc^/p= 3/1-2/1) % ^^.^U-^ y^°D tvu^— x/v-^-^f-^J: <9 

• JRS12. 3 8g Uf88% 

mp 143-144°C; l H~NMR (CDC1 3 , 300 MHz) 5 1.53 (9H, s), 2.59 (1H, dd, J - 8. 9 
Hz, 14.6 Hz), 2.94 (1H, dd, J = 4.4 Hz, 14.3 Hz), 4.85-4.91 (1H, m), 5.75 

15 (1H, d, J = 6.9 Hz), 5.84 (1H, tt, J = 2.9 Hz, 53. 1 Hz), 6.37 (1H, s), 6.60 
(1H, d, J = 7.8 Hz), 6.94 (1H, dd, J = 1. 4 Hz, 8.0 Hz), 7.05 (1H, . t, J = 
8.0 Hz), 7.34 (2H, d, J = 8.1 Hz), 7.77 (2H, d, J = 8.7 Hz), 9.99 (1H, s) ; 
IR (KBr) 1804, 1690, 1364, 1348, 1304, 1196, 1155, 1121, 1092, 1061 cm' 1 ; 
Anal. Calcd for C 24 H 2 ,F 4 N0 8 : C, 57.95; H, 4.66; N, 2.82. Found: C, 57.88; H, 

20 4.49; N, 2.71. 

4) N-[ (IRS, 2 SR) -2- (4-^5^7-iCi/U) -2-t Fadr^-1- 
[3- (1, 1, 2, 2-r Yyy/VJrxix. }>*?%/) ^yvvu] acj-tv] #/w-s$>- 

Iter t-y^ 

(4 R S, 5 SR) -5- (A-fcjVXjVy^-fr) -2-^=^-4- [3- (1, 1, 
25 2 , 2 -7" h7 7/Vtnx h^ris) -1, S-tf^MJV V i?^-3-#^ 

>|tett-7'f/H2. 20g (24. 5 3 5 y ^V) <D* 9 J — /U2 Om 1 - 
7h7t Kn77^5 OmimikZfomkl-hV !>A1. 03g (25. 8 5: y ^ 
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68 lg i|X^7 5% 
rap 140-142"C; l H-NMR (CDC1 3 , 300 MHz) 6 1.36 (9H, s), 2.75 (2H, d, J = 7. 5 
5 Hz), 3.54 (1H, br s), 4.04-4. 13 (1H, m), 4.63 (1H, br d, J = 8. 1 Hz), 5.06 
(1H, br s), 5.89 (1H, tt, J = 2. 9 Hz, 53.0 Hz), 6.94 (1H, s), 7.00 (1H, d, 
J = 7.8 Hz), 7.06 (1H, dd, J = 1.4 Hz, 8.3 Hz), 7.26 (1H, t, J = 8. 0 Hz), 
7.59 (2H, d, J = 8.4 Hz), 7.90 (2H, d, J = 8. 1 Hz), 10.03 (1H, s) ; IR (KBr) 
3358, 1684, 1530, 1277, 1211, 1169, 1125 cm -1 ; Anal. Calcd for C 33 H 25 F 4 N0 6 • 0. 5H 2 0: 
10 C, 57.50; H, 5.45; N, 2.92. Found: C, 57.33; H, 5.27; N, 2.89. 
MM® 3 2 6 

N- [ (IRS, 2SR) -2- (4 -^jU^^y^^jU) -2-fc Kp=¥">-1- [3- 
(1, 1, 2, 2-r h7 7/ktPx h^fxX) ^<y'J;W] -6, 7-i?t P 

n-5H-<y/ [a] ^o^ry-i-^^^t? F 
15 N- [ (IRS, 2SR) -2- (4-*;^;l'7x=;V) -2-t Kd^-1- [3 
- (1, 1, 2, 2-r h7 7/^Px b*cis) x:>-i?;v] a^vu] jfc/W^^t 
ert-^S. 46 5 g (17. 96§P*/U) % hU7;l'to|f82 0ml 

20 ufc„ M$>tci3mmzmfrm,mi- h y ? ^-t?^ ^&^e©£ Lxn&mfc* 

±-e#fc^> 6, 7-^tKo-5H^/ [a] u^y^y- 1 
^3. 3 8g (18. 0$y^-/U), 1-t Kn^v-^y^MT^/Vyfrfr^ 
2. 75g (18. OSy^vU) &T1r h= h Om l (f>*efl8$Lfc*S& 1- 

25 a^/U- 3 - ( 3-^ *5-fV7 XJ-fu fcVU) #*#SM 5: K • 3 . 4 4 g (1 

8 . O $ y ^/w) SrflPx., li-C 3 0 mmW Lfc. »6«tiWfe3i^te#R U 

i//ftRai^= 2 / 1 - 3 / 2 ) \ ffim.^j-^-vj yy* tv^-x^-^^-y- 
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S&J&A HXft4. 3 8 8 g W4 5% 

mp 164-166°C; l H-NMR (CDC1„ 300 MHz) 6 1.96-2.04 (2H, m), 2.15-2.22 (2H, 
m), 2.66 (2H, t, J = 6.0 Hz), 2.82 (1H, dd, J = 10. 8 Hz, 14.4 Hz), 2.96 (1H, 
6 dd, J = 4. 4 Hz, 14.6 Hz), 3.96 (1H, d, J = 3.9 Hz), 4.65-4.74 (1H, mj, 5.18 
(1H, t, J = 3.8 Hz), 5.82 (1H, d, J = 7. 8 Hz), 5.88 (1H, tt, J = 2.7 Hz, 
53.0 Hz), 5.93 (1H, td, J = 5. 7 Hz, 11.4 Hz), 6.23 (1H, d, J = 11.7 Hz), 
6.97-7.11 (5H, ra), 7.17 (1H, d, J = 7.2 Hz), 7.30 (1H, t, J = 8. 1 Hz), 7.66 
(2H, d, J = 8. 4 . Hz), 7.91 (2H, d, J = 8. 1 Hz), 10.03 (1H, s) ; IR (KBr) 3503, 
10 3252, 1694, 1636, 1537, 1285, 1190, 1107, 775 cm" 1 ; Anal. Calcd for C 30 H 27 F 4 NO 4 : 
C, 66.54; H, 5.03; N, 2.59. Found: C, 66.20; H, 5.00; N, 2.32. 

mmm 327 

N- [ (IRS, 2 SR) -2- (4-&;\s%/U7x.-;]s) -2-fc Hn^v-l- [3 
-(1, 1, 2, 2-f h77;vtnxhaf-i/) xy^] xf;v] -6, 7-7t K 
15 n-5H^y [a] n^r-iy-l-ti JVM^r-f^. KO. 3 0 0 g (0. 5 5 
4 $ V s tV<!J v^O . 11ml ( 1 . 1 $ V , @£&0 . 06ml ( 1 . 

i $ v *m ©^ywnomi M^nt i ^rmwLtzm. j im\\L 

IS5ithy!>A70mg(l. 1 $ y */V) ^MT^P X, &M.-V— bfc 0 

-^np*/l/A/^;-;l/=20/l) \ ^fyi^WftU, 3®©^ 

N- [ (IRS, 2 SR) -2-b Kp^-2- [4- 
25 -1- [3- (1, 1, 2, 2-r I>77/^px |>dfV) ^V^/V] i^/l/] -6, 
7-v>t Kn-5H-^^y* [a] ^n^:7*x^-l-#/!^>f-$ K 

IXfiO . 1 2 7 g IR* 3 8 % 
mp 104-106^; 'H-NMR (CDC1„ 300 MHz) 6 1.40-1.46 (2H, m), 1.53-1.60 (4H, 
m), 1.94-2.02 (2H, m), 2.15-2.22 (2H, m), 2.37 (4H, br s), 2.65 (2H, t, J 
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= 5.6 Hz), 2.79 (1H, dd, J = 10.7 Hz, 14.9 Hz), 3.00 (1H, dd, J = 4. 5 Hz, 
14.7 Hz), 3.46 (2H, s), 3.67 (1H, br s), 4.68-4.75 (1H, m), 5.01 (1H, d, 
J = 3.6 Hz), 6.81 (1H, d, J = 8.4 Hz), 5.88 (1H, tt, J = 2. 7 Hz, 53.1Hz), 
5.90 (1H, td, J = 5. 1 Hz, 12.3 Hz), 6.19 (1H, d, J = 12.0 Hz), 6.95 (1H, 
5 dd, J = 1.2 Hz, 7.8 Hz), 7.01-7.15 (5H, m), 7.26-7.33 (3H, m), 7.39 (2H, 
d, J = 8.1 Hz); IR (KBr) 3258, 2932, 1632, 1535, 1285, 1198, 1113 cm" 1 ; Anal. 
Calcd for C^H^iyVl.OHjO: C, 66.86; H, 6.41; N, 4.46. Found: C, 66.55; H, 
6.35; N, 4.54. 

N- [ (IRS, 2 S R) -2- [4- [>7V (fWUvV) / T/^l - 
10 2-t Kc^-l- [3- (1, 1, 2, 2-x Yyy)V^rxiaL hdf-v-) s<W}V] 
^■f-AA -6, Kp-5H-^y/ [a] V^VrV- 1 -^-M^if 5 K 

I|Xfi3 5mg 

mp 152-1 54*0 ; l H-NMR (CDCL,, 300 MHz) 8 1. 43-1. 67 (6H, ra), 1.96-2.04 (2H, 
m), 2.16-2.22 (2H, m), 2.51 (4H, br s), 2.66 (2H, t, J = 5.9 Hz), 2.74-2.84 

15 (1H, m), 2.94-3.02 (1H, m), 3.78 (0. 5H, d, J = 3.9 Hz), 3.81 (0. 5H, d, J 
= 4.2 Hz), 4.67-4.74 (1H, m), 4.81 (1H, s), 5.06-5.93 (1H, m), 5.79-5.84 
.(1H, m), 5.88-5.96 (1H, m), 5.89 (1H, tt, J = 2. 9 Hz, 53.0 Hz), 6.17-6.24 
(1H, m), 6.94-7.17 (6H, in), 7.29 (1H, t, J = 7. 8 Hz), 7.48 (2H, d, J = 8. 7 
Hz), 7.55 (2H, d, J = 8. 4 Hz) ; IR (KBr) 3353, 2940, 1638, 1522, 1202, 1121 

20 cm -1 ; Anal. Calcd for C3 6 H 37 F 4 N 3 0 3 : C, 68.02; H, 5.87; N, 6.61. Found'. C, 67.81; 
H, 6.02; N, 6.54. 

N- [ (IRS, 2 SR) -2-fc Ka^V-2- [4- (t KP^Wf/W) 

-1- [3- (1, l, 2, 2-x Yyyjvjrxiz-ytri/) ^.y^;V] -6, 
7-v^k Fn-5H-<y^ [a] VL^f=fV- 1 -jt/U#*t"9- 5 K 
25 »IXi!:4 1 g 

mp 151-1521C; 'H-NMR (CDC1 3 , 300 MHz) o 1.75 (1H, t, J =5. 7 Hz), 1.96-2.04 
(2H, m), 2.16-2.22 (2H, m), 2.66 (2H, t, J = 5. 9 Hz), 2.78 (1H, dd, J = 10. 8 
Hz, 14.7 Hz), 2.99 (1H, dd, J = 4. 1 Hz, 14.6 Hz), 3.61 (1H, d, J = 4.2 Hz), 
4.68-4.75 (1H, m), 4.71 (2H, d, J = 6.0 Hz), 5.06 (1H, t, J = 3.6 Hz), 5.77 
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(1H, d, J = 8. 1 Hz), 5.89 (1H, tt, J = 2.9 Hz, 53.0 Hz), 5.91 (1H, td, J 
= 5. 4 Hz, 11.7 Hz), 6.22 (1H, d, J =11.4 Hz), 6.96-7.16 (6H, ra), 7.29 (1H, 
t, J = 8. 0 Hz), 7. 38 (2H, d, J = 8. 1 Hz), 7. 46 (2H, d, J = 7. 8 Hz) ; IR (KBr) 
3270, 2932, 1638, 1522, 1202, 1123 cm -1 ; Anal. Calcd for C so H 29 F<N0 4 • 0. 1H 2 0: 
5 C, 66.07; H, 5.40; N, 2.57. Found: C, 65.88; H, 5.29; N, 2.47. 
2 8 

N- [ (IRS, 2SR) -2- (6-^opt°y (A?) -2-fc H'o^>l- 

[3- (1, 1, 2, 2-x YyyjV^-u^Y^y) ^/U] *;^^y 

Itert -y*^JU 

10 1) 3- (6-^nnt a yv>>-3-^^) -3-t^y-2- [3- (1, 1, 2, 2- 

3- (1, 1, 2, 2-7 1 h7 7/^ni h^i/) ^y^T/V^-zHO, 5g 
(46. 8 $ JJ ^/W) „ h<J^fvW^;/7. 83ml (56. 2 5.D^) 

^ji^/u 8 0ml m^^TMih^ ? y-xsuft-su 5 . 9 0 g (51. 5 $ V 
15 jv) <D&m^/U2 0 m 1 mmZffiT U 1 0#BSMg#bfc 0 £ Cfcttfg 

3- (6-^Pnt*!)^y-3-^/U') 0. 6 6 g 

(4 6. 8 3 ]} *JV) (D 1 , 2-v^ h yiOOml ^^tK^T6 0 % 

20 frmti- h y !)AOli/-?7 7^yii!| 1. 87g (46. 8 5 U ^/k) %fyx., 
ZO^tiO. 50#FeHf#Ut o i^±T*#fc^^^^^o:^x/KDl, 2 
-v 5 ^ Oml«iMni, 6 0°CT— mUW Lfc. 

25 |:t»UL (^f-^/^^^/v=9/l-6/l) > Bft^£#fc 0 
&3*&$ft 4X1:17. 22 g UX^ 8 5% 

^-NMR (CDC1„ 300 MHz) S 1.14 (3H, t, J = 7. 2 Hz), 3.36 (2H, d, J = 7.2 
Hz), 4.12 (2H, q, J = 7. 1 Hz), 4.52 (1H, t, J = 7. 4 Hz), 5.89 (1H, t, J = 
2.8 Hz, 53.2 Hz), 7.05-7.07 (2H, m), 7.13 (1H, d, J = 7. 8 Hz), 7.29 (1H, 
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t, J = 8.3 Hz), 7.42 (1H, dd, J = 0.8 Hz, 8.3 Hz), 8.16 (1H, dd, J = 2. 6 
Hz, 8.3 Hz), 8.92 (1H, dd, J = 0. 8 Hz, 2. 7 Hz); IR (neat) 1738, 1694, 1582, 
1364, 1302, 1277, 1196, 1113 cm" 1 

2) (2RS, 3RS) -3- (6-* n n fc?y i^-3--f *0 -3-fc Kt»#S/- 
5 2-[3-(i, l, 2, 2-TY^7A^tvx.h :3 f-^) ^-yJ/U] T'utty&x. 

WcW& 10. 8g (79. 0%V *M £i^?vVa:-7Vl' 5 0ml *PXMW 

6>**<b* t^-r hvt^s. 98 g (1580 zmuxtox., * 

BbTP W-Z-JM -3-^y-2- [3- (1, 1, 2, 2-f >77;VtPil> 
df-vO ^^/l/j f^-^^^H 7. 14g (39. 515 V (Di?*. 
^,v^-tvV5 Oml ®m**.ft>TX»Mz., %<D%*. 2 0&BUJI#Lfc: o £Jfr$a- 

^^V= 3/ 1-2/1) , e^*#fc 0 
$3t£$t#: HXfil 3. 5 2 g W7 9% 

l H-NMR (CDCI3, 300 MHz) 5 0.97 (3H, t, J = 7. 1 Hz), 2.90-3.07 (3H, ra), 3.28 
20 (1H, d, J = 3.0 Hz), 3.93 (2H, q, J = 7.2 Hz), 5. 10 (1H, t, J = 3. 3 Hz), 

5.89 (1H, tt, J = 2.8 Hz, 53.2 Hz), 6.95 (1H, s), 6.98-7.07 (2H, m), 7.27 

(1H, t, J = 7.8 Hz), 7.33 (1H, d, J = 8.4 Hz), 7.73 (1H, ddd, J = 0. 5 Hz, 

2.5 Hz, 8.3 Hz), 8.39 (1H, dd, J = 0.9 Hz, 2.1 Hz); IR (neat) 3353, 1728, 

1588, 1460, 1375, 1302, 1279, 1198, 1119, 1026 cm" 1 
25 3) (2RS, 3RS) -3- (6-^taot c U ^^-3-^;^) -3-t Kndri/- 

2- [3- (1, 1, 2. ^vvH •7n\?*ym 

(2RS, 3RS)-3 - (6-^DPtl^y-3-^^) ~3-fc \tU*i/-2- [3 

-(1, 1, 2, 2-T ■OVA'] /Dk°ty®xf/H 3. 

5 2 g (3 1. 0 2 $ !J*7V) N frmikl-YV !>A2. 4 8 g (6 2. 0 5 V *M , 
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^;-;l/50ml, ff>7k Kn77^20ml, *5 0ml©l^MlIT« 

^^/ux* 2 him ufc 0 »fefc««^te7K«^ h y ^Atm *jft*«jBEe 

5 fc 0 

JRftll. 3 2g KK^9 0% 
mp 88-91*0; l H-NMR (CDC1 3 , 300 MHz) 5 2.92-3.11 (3H, m), 5.10 (1H, d, J = 
4.5 Hz), 5.88 (1H, tt, J = 2. 9 Hz, 53.1 Hz), 6.99-7.10 (3H, m), 7.23 (1H, 
t, J = 7.8 Hz), 7.31 (1H, d, J = 8. 1 Hz), 7.77 (1H, dd, J = 2.4 Hz, 8.4 Hz), 
10 8.34 (1H, d, J =2. 4 Hz); IR (KBr) 3364, . 2900-2400, 1686, 1590, 1462, 1316, 
1279, 1227, 1202, 1113, 1082 cm" 1 ; Anal. Calcd for C 17 H M C1F<N0 4 : C, 50.08; H, . 
3.46; N, 3.44. Found: C, 50.01; H, 3.53; N, 3.42. 
. 4) (4RS, 5 SR) -'5- JV) -A- [3- (1, 1, 

2, 2-7^77;^!^^) s<y*JM-i, 3-**c^/})i?y-2-*y 

15 (2RS, 3RS) -3- -3-t Ka^V-2- [3 

i, 2, 2-x hyy^Xv^ h^-y) -<y^]7"nfty|io. 94 

~g (2 6. 8 3 5!!^) Orf7tKn77^8 OmUIC hV ^)VT^y 
4. 49ml (32. 2 5 ]} *;V) s i?7a=^* V AST K8 . 12g (2 
9.5 5 y*/P) ^rinxs 6 5 0 CT*-Bfejf#Lfc 0 ^»Oig&«:«|E§Ns U # 

3/1-1/1) , ^y/n fcVl^-r - V J; 5 igilMfc; LT N 

flXfi:8. 10 7g W7 5% 
mp 131-132^; X H-NMR (CDC1 3 , 300 MHz) 8 2.31 (1H, dd, J= 10. 5 Hz, 13.8 Hz), 
25 2.38 (1H, dd, J = 5.1 Hz, 13.8 Hz), 4.30-4.38 (1H, m), 5.23 (1H, s), 5.83 
(1H, d, J = 7.8 Hz), 5.91 (1H, tt, J = 2. 9 Hz, 53.0 Hz), 6.89 (1H, s), 6.93 
(1H, d, J = 7.8 Hz), 7.13 (1H, d, J = 8. 1 Hz), 7.32 (1H, t, J = 7. 8 Hz), 
7.42 (1H, d, J = 8.4 Hz), 7.71 (1H, dd, J = 2. 4 Hz, 8.4 Hz), 8.39 (1H, d, 
J = 2.4 Hz); IR (KBr) 3252, 1740, 1208, 1134, 1105, 758 cm' 1 ; Anal. Calcd 

615 



WO 02/059077 



PCT/JP02/00532 



for C 17 H 13 C1F 4 N 2 03 : C, 50.45; H, 3.24; N, 6.92. Found: C, 50.41; H, 3.04; N, 
6. 95. 

5) (4RS, 5 SR) -5- (6-^PP tTJJ i?y-3-jA') -2-**y-4- [3 
-(1, 1, 2, 2-7 1 h57A*ua;F*V) -O'iM'] -1, S-^f-y U 

5 - 3 A"#:4ft t e r t -yfvl" 

(4RS, 5 SR) -5- JJ $?^-3--f/U) -4- [3- (1, 1, 2, 

8 9 g (19. 4 9 $ JJ*/H \ ZjS»S*-t e r t-^/U5. 1 0 g (2 3. 4 
SP**') s 4-N, N-^W5/^5e?yO. 24 g (1. 9 55D^) 
10 © Tir h =i MJ ^ 8 0 m 1 t^fcgfiTf-ftJSH* Lfc. ££«©^&^EEg* U 

^^=3/ 1-1/1) , *M y^P Vf^^-x/W^drf-vj; <0 jfSJrffcL-C, 

B&ll&A HK49. 4 4.4g HZ^9 6% 

15 mp 130-131*0; l H-NMR (CDC1„ 200 MHz) 5 1.54 (9H, s), 2.58 (1H, dd, J = 9. 7 
Hz, 14.5 Hz), 3.03 (1H, dd, J = 4. 2 Hz, 14.2 Hz), 4.83-4.93 (1H, m), 5.70 
<1H, d, J = 7.0 Hz), 5.90 (1H, tt, J = 2,6 Hz, 53.0 Hz), 6.52-6.57 (2H, m), 
7.01 (1H, br d, J = 8. 2 Hz), 7.11 (lH, d, J = 7.2 Hz), 7.19 (1H, d, J =.8.4 
Hz), 7.39 (1H, dd, J = 2.6 Hz, 8.4 Hz), 8.19 (1H, d, J = 1.8 Hz); IR (KBr) 

20 2988, 1796, 1730, 1366, 1343, 1319, 1204, 1154, 1115, 1074, 1024, 845, 760 
cm -1 ; Anal. Calcd f or C^OF^ffi, : C, 52.34; H, 4.19; N, 5.55. Found: C, 52.27; 
H, 4.03; N, 5.35. 

6) N- [ (IRS, 2SR) -2- u nk° V )V) -2-fc RP^r 
V--1- C3- (l, l, 2, 2-r Yyy^n^Y^-i/) ^/v] Uiv 

25 y<^.ymt e r t 

(4RS, 5SR) -5- (6->7 p n If ]} { jV) -2-**V-4- [3- 

(1, 1, 2, 2-ff77;^oxfdri/) ^v 5 ^] -1 , Z-Jr*^/ JJ 
3-*^Rt e r t-Zff-/U9. 144g (18. 1 1 5 V ^fr) <D* $ J — ;U 
1 Oml-7h7t KD77V5 OmlMI-^t hJJ !>AO. 7 6 g (1 9. 
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5 e&ifegi HXfi8. 4 4 lg i|x^9-7% 

rap 119-121°C; 'H-NMR (CDC1 3 , 300 MHz) 5 1.36 (9H, s), 2.70-2.85 (2H, m), 
3.86 (1H, brs), 4.00-4.09 (1H, m), 4.55 (1H, d, J = 8.1 Hz), 4.95 (1H, s), 
5.90 (1H, tt, J = 2.8 Hz, 53.1 Hz), 6.98 (1H, s), 7.03 (1H, d, J = 7.8 Hz), 
7.08 (1H, d, J = 7.8 Hz), 7.26-7.36 (2H, m), 7.73 (1H, dd, J = 2. 3 Hz, 8.0 
10 Hz), 8.39 (1H, d, J = 1.8 Hz); IR (KBr) 3378, 3175, 2982, 1682, 1524, 1460, 
1196, 1125, 1105 cm" 1 ; Anal. Calcd for C 21 H 23 C1F 4 N 2 0 4 : C, 52.67; H, 4.84; N, 
5.85. Found: C, 52.95; H, 4.88; N, 5.83. 

mmm 329 

N- [ (IRS, 2 S R) -2- (6-^nnfc o y s^-3—f/w) - 2-fc: Kn 1 - 

15 [3- (1, 1, 2, 2-*? h?7^toi h*V) ^VS?/U3 X-W] ~6, 7- 
FO-5H- [a] S^n^/x^-l-tfA'^lJ-S K 
1) (IRS, 2 SR) -2-T5/-1- (6-^nP t°y^^-3-^/W) -3- [3 
- (1, l, 2, 2-r h57A-*ox l^vO ^-/V] /n^y-i-t-^ 
N- [ (IRS, 2 SR) -2- (6-^DDeyi?y-3-f;l/) -2-fc KP^rv'- 
20 1- [3- (1, 1, 2, 2-rh77^nif^) ^^vVKl 

• 5y»tert-^8. 196g (17. 12511^) t 7/U*P|H8fc 
2 0ml ©S£4fe«r 1 BtlH^jat?^ bfc 0 Rj£jRfc«J£S* *T*« U 

fc&i&i. 1X46. 1 1 8 g i|X$9 4% 

mp 97-98°C; l H~NMR (CDC1 3 , 300 MHz) 5 2.37 (1H, dd, J = 10. 4 Hz, 13.7 Hz), 
2.70 (1H, dd, J = 3. 2 Hz, 14.0 Hz), 3.34 (1H, ddd, J = 3. 5 Hz, 4.2 Hz, 10.1 
Hz), 3.58 (1H, br s), 4.75 (1H, d, J = 4. 2 Hz), 5.90 (1H, tt, J = 2. 9 Hz, 
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53.1 Hz), 6.98 (1H, s), 7.04 (1H, d, J = 7.5 Hz), 7.09 (1H, d, J = 8.1 Hz), 
7.31 (1H, t, J = 7.8 Hz), 7.36 (1H, d, J = 8. 1 Hz), 7.75 (1H, dd, J = 2. 6 
Hz^ 8. 3 Hz), 8.40 (1H, d, J = 2. 4 Hz); IR (KBr) 3358, 3065-2755, 1688, 1568, 
1454, 1279, 1202, 1119, 1100, 1047 cm" 1 ; Anal. Calcd for C 16 Hi 6 ClF 4 N 2 0 2 : C, 50.74; 

5 H, 3.99; N, 7.40. Found: C, 50.60; H, 3.72; N, 7.13. 

2) N-CC1RS, 2SR) -2- (6-^BBtfP^-3->f/U) -2-t Kn* 
$✓-1- [3- (.1, 1, 2, 2-x Yyy^n^Y^y) ^Vv'/kl ^/kl -6, 
7-v>fc KP-5H-^y/ [a] ^o^fy-l-)!7/^^t^ K 

(IRS, 2SR) -2-757-1- (e-fivxiXVW-S-JM -3- [3- 

10 (1, 1, 2, 2-r f77^tox 7x=^] /H. 

OOOg (2. 6 405!)*A') x 6, 7-i?t Kb-6H-^^ [a] 

50 g (2. 6 45 3)^) x 1-t KP^r^^^h 
Ury— A^IMtO, 40 g (2. 645!)^) I:7th^b!);l'2 0mltf 
JJt^UJfea* & 1 (3-v^ f-AsT 5: / fcVW) A/Htf&J 5 F • W 

15 10. 51g (2. 64 5!)^) $rJn*. N MT»-tt«#tfc 0 EJfctt«rtt»* 

y #^*i§ tfc^, mmzm^g^ Lit. ®<b*itzn%m%*M v-r* 

HRfll. 31 lg JlX^9 1% 

20 mp 170-172°C: 'H-NMR (CDCl,, 300 MHz) 5 1.96-2.05 (2H, m), 2.14-2.22 (2H, 
m), 2.66 (2H, t, J = 6.0 Hz), 2.79 (1H, dd, J = 11.0 Hz, 14. 3 Hz), 3.01 (1H, 
dd, J = 4. 2 Hz, 14.4 Hz), 4.29 (1H, d, J = 3.9 Hz), 4.61-4.69 (1H, m), 5.08 
(1H, t, J = 3.9 Hz), 5.76 (1H, d, J = 7. 8 Hz), 5.90 (1H, tt, J = 2.8 Hz, 
53.0 Hz), 5.94 (1H, td, J = 5. 8 Hz, 11.7 Hz), 6.19 (1H, d, J = 11.4 Hz), 

25 6.96 (1H, dd, J = 1.5 Hz, 7.8 Hz), 7.03-7.18 (5H, m), 7.33 (1H, t, J = 8. 0 
Hz), 7.35 (1H, d, J = 8.1 Hz), 7.81 (1H, dd, J = 2. 4 Hz, 8.4 Hz), 8.42 (1H, 
d, J = 2. 7 Hz); IR (KBr) 3247, 1634, 1530, 1462, 1277, 1198, 1121 cm" 1 ; Anal. 
Calcd for C^Cl^NA : C, 61.26; H, 4.59; N, 5.10. Found: C, 61.32; H, 4.75; 
N, 5.07. 
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330 

N- [ (IRS, 2SR) -2-t Fn**/-2- (6-7ai=/Hf V i?V-3-^/V') - 
1- [3- (1, 1, 2, 2-=r h7 7^tnii>^) ^v^kl at^] -6, 7 
-i>t Kn-5H-^^5/ [a] ^PAyfy-l-*;^t5 K 

5 N-[(1RS, 2 SR) -2- (6-^nntfp^-3-^^) -2-t Ko3r^- 
1- [3- (1, 1, 2, 2-r- h^vO ai^/U] -6, 7 

-^fc KP-SH-^yyfajv'^P^fy-l-^M^t? KO. 5 2 3 g (0. 
9 5 3 5 V , 37*-A</j?a ^0. 35g (2. 8 6^1) % x h 
* (h V 7^-/^X7 4 y) ^7^£A (0) 0. 22g (0. 1 9 5 V <*As) 

10 irl^^ M) ?A0. 40g (3. 8 1^^) & h/l^^ 1 0 m 1 -zk 1 0 m 

V * 7&?wh?774 - T*f $g U (^^f - y/R8if^= 3 / 1 - 

l/l) „ $M yya tV^-x/u-^^^J: tJ^-fbUT^ B 

15 iUt*0. 3 44g JK^6 1% 

rap 174-175°C; 'H-NMR (CDCl 3 , 300 MHz) 5 1.95-2.03 (2H, m), 2. 14-2. 20 (2H, 
m), 2.66 (2H, t, J = 5.9 Hz), 2.82 (1H, dd, J = 10. 7 Hz, 14.0 Hz), 3.07 (1H, 
dd, J = 4.1 Hz, 14.9 Hz), 4.25 (1H, d, J = 3. 9 Hz), 4.70-4.79 (1H, ra), 5.12 
(1H, t, J = 3.3 Hz), 5.79 (1H, d, J = 8. 4 Hz), 5.89 (1H, tt, J = 2. 7 Hz, 

20 53.0 Hz), 5.91 (1H, td, J = 5. 5 Hz, 11.4 Hz), 6.21 (1H, d, J = 11.7 Hz), 
6.98 (1H, dd, J = 1.0 Hz, 7.5 Hz), 7.03-7.17 (5H, m), 7.32 (1H, t, J = 8. 0 
Hz), 7.40-7.52 (3H, m), 7.75 (1H, d, J = 8. 1 Hz), 7.90 (1H, dd, J = 2. 3 Hz, 
8.3 Hz), 7.99 (2H, dd, J = 2. 1 Hz, 8.7 Hz), 8.70 (1H, d, J = 2. 1 Hz); IR 
(KBr) 3270, 2932, 1640, 1518, 1478, 1277, 1200, 1123, 743, 694 cm -1 ; Anal. 

25 Calcd for C M hyf 4 N 2 0,: C, 69.14; H, 5.12; N, 4.74. Found: C, 69.04; H, 5.04; 
N, 4.71. 

mmm 331 

N- [ (IRS, 2 SR) -2- (6-^PPtf}J v^-3-f/U) -2-t Kp^-1- 
[3- (1, 1, 2, 2-T h77/^xn^ h^ix) ^<^/t/) -4-7^* 
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(IRS, 2SR) -2-T$;-l- (6-^af'J^y-3-^H -3- [3- 
(1, 1, 2, 2-fh77/i'taih^>') 7x=^] "fn/tis-l-**- /H. 
00 Og (2. 6 4 0 5 J) ^l") > 4-7^n-l-?"7 hatiftO. 5 0g (2. 

5 645!)*;i') , l-t Vv**s'<v-'Sh } J7y—flrtfnQBO. 40g (2. 64 
$ V *M Z7~th-bV ^2 0ml f T?Ht# L 4# b 1 3 - ( 3 -S?* 9 1 

5 / 7°a fcVU) #/U3j?^ 5 K • ISfiO. 51g (2. 645U *M 

HXfil. 3 3 8 g JR^9 2% 
mp 185-1871C; 'H-NMR (CDCl s -rDMSO-d 6 , 300 MHz) 6 2.91 (1H, dd, J = 10. 8 Hz, 
14.1 Hz), 3.17 (1H, dd, J = 3.8 Hz, 14.0 Hz), 4.68-4.78 (III, m), 4.95 (1H, 

15 t, J = 5. 0 Hz), 5.61 (1H, d, J = 4. 2 Hz), 6.00 (1H, tt, J = 2. 9 Hz, 53.0 
Hz), 7.03 (1H, dd, J = 7. 7. Hz, 10.1 Hz), 7.08-7.23 (4H, m), 7. 29-7.38 (2H, 
m), 7.42-7.56 (3H, m), 7.85 (1H, d, J = 9. 3 Hz, 7.93 (1H, dd, J = 2.4 Hz, 
8. 1 Hz), 8.05 (1H, d, J = 8. 1 Hz), 8.49 (1H, d, J = 2. 1 Hz); IR (KBr) 3291, 
1638, 1624, 1539, 1456, 1196, 1125, 837, 766 cm" 1 ; Anal. Calcd f or C 27 H2 0 C1F S N 2 0 3 : 

20 C, 58.87; H, 3.66; N, 5.08. Found: C, 58.84; H, 3.59; N, 5.13. 

[ (IRS, 2SR) -2-t (6-7*— frl? V 

-l- [3- (l, l, 2, 2-TYyy;^n^Y^y) ^ 

25 N- [ (IRS, 2 SR) -2- (6-* n n JJ A-) -2-t Kt»*V- 

l- [3- (l, l, 2, 2-r Yyyjvirnx. h^v) -<i/*?fl/\ ^=f-)V\ -4-y 
;^nt7^1/y-l-*/U^t5 KO. 5 16g (0. 9 3 7 5!)^) » y * 
=^py»0. 3 4g (2. 8 1?!)^) , rh7^ (V V 7*-;VifrX7 
AV) (0) 0. 22g (0. 1 9 5J)^) k^StThV V&O. 4 
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Og (3. 7 4 5 &M^yi Om Oml fT\ HOtt3 0 

(^^^§^5^=3/1-61^^) x 

U&O . 1 5 4 g HK^ 2 8 % 
l H-NMR (CDC^-DMSO-ds, 300 MHz) 8 2.95 (1H, dd, J= 10. 8 Hz, 14.4 Hz), 3.10 
(1H, dd, J = 3. 6 Hz, 14. 1Hz), 4.82-4.90 (1H, m), 5.12 (1H, t, J = 3.9 Hz), 
5.32 (1H, d, J = 3.9 Hz), 5.92 (1H, tt, J = 2.8 Hz, 53.1 Hz), 7.02 (1H, dd, 
10 J = 7. 8 Hz, 10.2 Hz), 7.09 (1H, d, J = 7.8 Hz), 7.15 (1H, s), 7.19-7.53 (9H, 
m), 7.73 (1H, d, J = 9.0 Hz), 7.78 (1H, d, J = 8. 4 Hz), 7.97-8.07 (4H, m), 
8. 82 (1H, d, J = 2. 4 Hz) I IR (KBr) 3289, 1644, 1601, 1532, 1476, 1264, 1236, 
1202, 1123, 758 cm" 1 ; Anal. Calcd for CjjHjgFsN^: C, 66.89; H, 4.25; N, 4.73. 
Found: C, 66.57; H, 4.13; N, 4.82. 

is mmms3 3 

5-^pp-N-C (IRS, 2SR) -2- s.=.jU) -2-fc Kn^> 

-1- [3- (1, 1, 2, 2-fl«77^nib*i') ifA'] t7^ 

(IRS, 2SR) - 2-75/-1- (4-7;VtD7i^) -3 - [3- (1, 1, 
20 2, 2-T- h7 7;l/toi h^rv-O y ^-J^^u '<V-l-ir—frO . 2 0 0 g(0. 
5 545!)^) , 5-^Pn-l-t7fxiO. llg (0. 55?!)^) , 
1-fc \tu*i"<V/ M)Ty-/W7K^8 5mg (0. 5 5 5 JJ *M £Tir h 
= f jj /H 0 m 1 tpT'TO Lfctf* e, 1 -icfvW 3 - ( 3 -V s * TfrT ^7 7°P tf/U) 

tj/u/Kv 5 ^ ^ k • ramo. lig (o. 55 ^Jnx, gm-e-ife&ft 

^^>^J»^HSum> ^y*^SriiUfc« N »«EI4Lfe. ^fettfcJRS 
llXfiO. 2 5 8 g um8 5% 

mp 174-175*C; L H-NMR (CDCl 3 -DMSO-d 6 , 300 MHz) S 2.87 (1H, dd, J = 10. 7 Hz, 
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14. 9 Hz), 2.98 (1H, dd, J = 4. 7 Hz, 14.0 Hz), 4.64 (1H, d, J = 3. 3 Hz), 4.75-4.84 
(1H, m), 5.06 (1H, t, J = 4. 1 Hz), 5.90 (1H, tt, J = 2. 9 Hz, 53.3 Hz), 6.93 
(1H, d, J = 9.3 Hz), 7.04-7.16 (5H, m), 7.26-7.32 (3H, m), 7.45-7.62 (5H, 
m), 8.31 (1H, d, J = 8. 4 Hz); IR (KBr) 3270, 1634, 1537, 1512, 1227, 1192, 
5 1119, 785 cm" 1 ; Anal. Calcd for C^HyClFjNOa : C, 61. 16; H, 3.85; N, 2.55. Found: 
C, 61.23; H, 3.86; N, 2.39. 

mmm 334 

5-7/V-^-a-N- [ (IRS, 2 S R) -2- (4-7;l'tn7i=;l') -2-fc Kndf 
[3- (l, 1, 2, 2-r h77;i/toi h*i/) s<>Pfr] -f? 
io ^v-y-i-^/u^f-s; K 

(IRS, 2 SR) -2-T5/-1- (4-7;^n7x^) - 3- [3- (1, 1, 
2, 2-T ty.ysUjrtix. hdri") 7x5^]^a/<y-l-^ /K). 2G0g(0. 
5 5 4 5 y^W) , 5-7/^n-l-f7 h^O. 1 1 g (0.55 > 
1-fc Kp^-O'/ hVry-^7k^8 5mg (0. 555!)^) SrT-fc H 
15 =f!J;H0ml t£ b fc# 6> 1 -^-f-fV- 3 - ( 3 -P* =?)VT % / 7n f/U) 

5 k • rn^to. 1 1 g (o. 55 $ y ^) £jnx, Hfem# 

vn^^tm v'y^i'&iiLfc^ ^^ic£E@*Lfc 0 #e,tbfcM 

20 IRSO. 240g IR^8 1% 

rap 178-180°C; l H-NMR (CDCl 3 -DMSO-d 6 , 300 MHz) 5 2.89 (1H, dd, J= 10.7 Hz, 
14. 6 Hz), 2.98 (1H, dd, J = 4. 5 Hz, 14. 7 Hz), 4.73 (1H, d, J = 3. 6 Hz), 4.75-4.84 
(1H, m), 5.07 (1H, t, J = 3.8 Hz), 5.90 (1H, tt, J = 2.9 Hz, 53.1 Hz), 6.98 
(1H, d, J = 9.0 Hz), 7.05-7.17 (6H, m), 7.26-7.35 (3H, ra), 7.41-7.55 (4H, 

25 m), 8.12 (1H, d, J = 8. 4 Hz); IR (KBr) 3275, 1640, 1541, 1512, 1250, 1229, 
1198, 1128, 785 cm" 1 ; Anal. Calcd for Cyy^NOa : C, 63.04; H, 3.97; N, 2.63. 
Found: C, 63.09; H, 4.24; N, 2.56. 

mMm 335 

N- [ (1 RS, 2 SR) -2- (4-7/VtD7i^) -2-fc Kn=^>-1- [3- 
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(2, 3, 3 - h 33 7A>*-v-l--7v'<-A>) sOVsu] ^jv) -6, 7-S?fc H 
P-5H-^/ [a] ^PA^y-L-*^f*K 

1) 2, 2, 3, 3-rf77;^n-i- (3-^f;W7a=;v) ^oaV-i- 

5 v^-y^AH. lg (5 7 9 5?^) , 3')il^tf)S:^f/^'-f 
^lOOmlWU*^ 3-^f/l/7*P^yf^9 0. Og (5 2 6 5 

y*/v) <dv^)v*-?)V2 o om i mmzmu-etpo < *> mru «t&t 

$L MT?--|feJf#Lfc„ -OSJ^tr-7 8lClc^UT2, 2, 3, 3-rt> 
^/I'tnyp t°^-V^2 5. 61g (175. 45 ©$fct?yioi— 

io ioomi mm&MT u 4 ftfflftt&sft l*. RjfejsicsKj'&T i m%M.m&mT 

*Lfc»e«l*^y *y^*7^n-r fc-ClSSlLr- (^*f-^-^r 

f- >-/@t^?vV= 15/1) „ g #»#fc„ 
15 ftjlfettft HXS2 7. 9 7 g Wl 2% 

'H-NMR (CDClj, 300 MHz) 5 2. 45 (3H, s), 6.29 (1H, tt, J = 5. 5 Hz, 53.6 Hz), 
7,42 (1H, dt, J =1.2 Hz, 7. 4 Hz), 7.51 (1H, dd, J = 0. 6 Hz, 7.8 Hz), 7.89-7.92 
.(2H, ra); IR (neat) 1698, 1240, 1142, 1115, 1092, 789, 770, 743 cm' 1 

2) 2, 2, 3, 3-fh77^tn-l- (3-^Wx=;V) /"p^^-I- 
20 Or— A? 

2, 2, 3, 3-7- h77/^P-l- (3-^^-/Uy ^c=-/U) ~?xi Al/-\-JrW . 
llg (4 1. 4$y^/P) <D*t;-/U5 Oml»^ tM^Tn fcmtteSM 
•f Y !) »7 A 0 . 76g (205!J **0 £4> LT ^Mk.tzM, IfiT' 1 BfTO^ t 

25 hy ^A-C&isu «£fl&EE@*Lfc 0 mm^yV *W7^av h^77 
^-KTfif®!L (^=¥f-^/@|^^=9/l-3/l) % g»£#fc 0 
M&t&fc U&6. 1 3 1 g J|2^ 6 7 % 

^-NMR (CDCL,, 200 MHz) S 2.35 (1H, d, J = 4. 8 Hz), 2.39 (3H, s), 4.95-5.10 
(1H, m), 5.97 (1H, ddt, J = 3.3 Hz, 8.1 Hz, 53.2 Hz), 7.21-7.36 (4H, m) ; 
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IR (neat) 3426, 1240, 1161, 1107, 1059, 762, 743 cm" 1 

3) ftS^O-7x=;WO-[2, 2, 3, 3-7f77/^D-l- (3-^^ 

2, 2, 3, 3-fh7 7/l'tB-l- (3-^^7i^) yD^-l-^ 
5 3. 81 4g (17. 17?!)^) i^^=yV^PP^y^/M-h 3. 26 
g (18. 9 5!)^^) <DT± h~YV^4 0mlW:4-N, N-v^^TS; 
yt°i;v 5 ^4. 62g (37. 8 5U^V) Sr^T^ tfit-WLfc. 

10 ^y/g^^^= 9/1-6/1) s lW«r#fc. 
#Sfe*fl5 IKS 6 . 1 8 9 g IR* 1 0 0 % 

l H-NMR (CDC1 3 , 300 MHz) 5 2.41 (3H, s), 5.89 (1H, tt, J = 5. 0 Hz, 53.0 Hz), 
6.56 (1H, dd, J = 10.7 Hz, 14.0 Hz), 7.08 (2H,. d/ J = 7.5 Hz), 7.21-7.49 
(7H, m) ; IR (neat) 1591, 1489, 1279, 1211, 1127, 1107, 1065, 774, 689 cm' 1 

15 4) l->f^3- (2, 2, 3, 3-rb7 7/l'to7'PtVl/) 

7-*Wft9tO-7 a—frO- [2, 2, 3, 3-f b77^to-l- (S-^W* 
^jv) 7°a £71/] 6. 189g (17. 275!) */V) % h P -ff-frXXl . 

49 g (2 5. 7 5!)^) % 2, 2' -T^bf* (>f y^P- b P*) 0. 5 
6g (3. 43 5!)^/V) <D-<y^y5 Om 1 8 0 < CT6^it#Lfc o R 

20 ^tfi^ LfcfL *«ISr«£Ee*Ufc. #6>*LfcM*Sr^ DAP/m 7 

Jfcfi 1 . 4 1 2 g HK*4 0 % 
l H-NMR (CDCI3, 300 MHz) 5 2.36 (3H, s), 3.24 (2H, t, J = 17. 7 Hz), 5.69 (1H, 
tt, J = 3. 5 Hz, 53.7 Hz), 7.08-7.15 (3H, m), 7.23 (1H, d, J = 7. 8 Hz); IR 
25 (neat) 1165, 1101, 1057 era" 1 

5) 3- (4-7Wo7s=/l') -2- [3- (2, 2, 3-, 3-x h 7 7;Vta7 
p fcVV') ^ ^?/U] - 3 V7°v\?jr l/Wt^T-A' 

(2, 2, 3, 3-rf7 7/^n7°of;l') 363 
g (6.6 115; p , N-:7*p**^W 5 Kl. 1 8 g (6. 6 15!) 
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*A») \ 2, 2' -7/lf7 My^fPsM^) 3 0mg©BgH^*2 0m 
1 1 • 5 *NAlJKtiH£ Lfc 0 EJ&ifc&MfcJfrip Sfe^^^lii b 

T»# N ««S:^f-^t?»*tfc. *»fc»»©»a*i«EB* LT, 3 - (2, 
2, 3, 3-r h57^*P^P^) *<^*7p 5 hV)ft&j&4fc&fe&tt#:& 
5 LT#fc„ 

(4-7/^P^<^i/-ryl/) RBac^vH. 3 9g (6. 6 10^) ©1, 
h 3 0mljS»(W6 0%**flS^MJ !?AC»^77 

4VWmaO. 2 6 g (6. 6 1$JJ*^) SrJO^ *O**0. 5B#P^#L7t 0 
^Hf'±T'#fc3- (2, 2, 3, 3-f h77/^a^n ifM ^y^p 5 K 
10 ©1,2 -vM h yiOml SMft&^ffl-CJll*., Sm-C-WJH* tfc. £ 

7>f-fcri»«!u (^w/s»sf^=i5/i-9/i.) , nmm*ntz 0 

%&WLfc JR*1, 8 4 9 g JR^6 8% 

15 'H-NMR (CDC1„ 300 MHz) 6 1.12 (3H, t, J = 7. 1 Hz), 3.22 (2H, t, J = 18.0 
Hz), 3.32 (1H, d, J = 7.5 Hz), 3.33 (1H, d, J = 7. 2 Hz), 4.10 (2H, dq, J 
= 1.7 Hz, 7.2 Hz), 4.56 (1H, t, J = 7.7 Hz), 5.63 (1H, tt, J = 3.3 Hz, 53.6 
Hz), 7.08-7.24 (6H, m), 7.97 (2H, dd, 5.6 Hz, 8.9 Hz); IR (neat). 1738, 1688, 
1599, 1508, 1233, 1159, 1101, 849 cm" 1 

20 6) (2RS, 3RS) -3- (4-7/^0 71-^) -3-bFa^-2- [3- 
(2, 2, 3, S-rhy^/i'tDyne^) /ok't^f/i/ 
mtW.® 1. 22g (8. 925!) *;V) feSfcn^jc—y^S 0 m 1 ^X*MW 
Lft# bTkSSHb* M)DAO. 68g (17. 85P *)V) ^IfifiPx., 

2&rmwLtc 0 m&'&<D'f®mz>T&x*m w^/n.^T^-mm) , 

-2- [3- (2, 2, 3, 3-x h^^/V^-P^a tVU) 'Ovvl/) 
-3-t^y7*P f ^^9vH. 849g (4. 4625 U*^) (D*J>x.=f~)V3- 

om l^^Tk^Tx-in^ *<&*i- 2 ofrmmwLtco Rfom\zftmM 
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/W=3/l) , S^^#fCo 
M&mVf JR*1. 3 7 8 g 11X^7 4% 
5 Mi-NMR (CDCL,, 300 MHz) 5 0.91 (3H, t, J = 7. 1 Hz), 2.92 (1H, d, J = 2. 7 
Hz), 2.98 (2H, s), 3.20 (2H, t, J = 17.9 Hz), 3.87 (2H, dq, J = 2. 0 Hz, 7.2 
Hz), 5.01 (1H, t, J = 3. 6 Hz), 5.66 (1H, tt, J = 3. 3 Hz, 53. 7 Hz), 7.01-7.11 
(5H, m), 7.22 (1H, t, J = 7. 5 Hz), 7.37 (2H, dd, J = 5. 3 Hz, 8.6 Hz); IR 
(neat) 3445, 1715, 1607, 1512, 1375, 1346, 1223, 1159, 1100, 1057, 839 cm' 1 
10 7) (4 R S , 5SR)-5-(4-7;l'in7x^)-4-[3-(2, 2, 3, 

(2 R S , 3RS) -3- (4-7^tP7i^) -3-t Fp^>2- [3- (2, 
2> 3> 3-7- h7 7;^o7nfcVU) ~fxi H'^-^m^^l- 3 78 

g (3. 3 0 9 5 V**) > 7K«-7-K'; !7^0. 26 g (6. 6 , 
15 *9 J-iVl OmU 7k5mK f h? t Fn77y 1 Om 1 ©M«:MX'- 

gtfeLT, (2RS, 3RS) -3- (4-7/l'to7x^/l') -3-k Fn^^-2- 
[3- (2, 2, 3, 3-r F?:7,K*-p:/pI^) -0-v?/v] 7at'tyH©te 
20 LT#tf: 0 

±T*#7cW©X h9t FP77^3 OmlMl' F!)xf;V7^y0. 5 5m 
l (3. 9 75JJ*A-) ^ y7x=;V^*!);V7'7Fl. 00 g (3. 645 V 
*/V) Sr^Px., 6 5°CT— M#tfc„ &J&$0^£®M:feU #£>*Lfcm£ 

25 3/1-1/1) > *M yT'nlf/U^T/V-^VyZiQfe&fchX^ g#«# 

6&£nf H Ml. 0 2 2 g Jfc^8 0% 

mp 91-93^; 'H-NMR (CDC1 3 , 300 MHz) 5 2.24 (1H, dd, J = 10. 1 Hz, 14.0 Hz), 
2.31 (1H, dd, J = 4.8 Hz, 13.5 Hz), 3.22 (2H, t, J = 17.9 Hz), 4.21-4.28 
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(1H, ra), 5.15 (1H, a), 5.72 (1H, tt, J = 3.0 Hz, 53.9 Hz), 5.79 (1H, d, J 
= 7.8 Hz), 6.95 (1H, s), 6.99 (1H, d, J = 7; 8 Hz), 7.10-7.18 (3H, m), 7.28 
(1H, t, J = 7. 7 Hz), 7.36 (2H, dd, J = 5. 1 Hz, 8. 4 Hz); IR (KBr) 3241, 1757, 
1740, 1512, 1343, 1223, 1167, 1094, 1051, 835, 712 cm" 1 ; Anal. Calcd for 
5 C^gFjNOj: C, 59.22; H, 4.19; N, 3.63. Found: C, 59.20; H, 4.22; N, 3.66. 

8) (IRS, 2 SR) -2-TSy-l- (4-7;Vto7x=/H -3- [3 - (2, 
3, 3-by7;vtD-i-7P^-^) y^~)V\ 7"n^y-i-t-;v 

(4 R S , 5SR) -5- (4-7;VtP7i=;l/) -4- [3- (2, 2, 3, 3- 
ff77;vta7 , at»^;i']-l, 3 V 2-*^0 . 8 80 

10 g (2. 2 845!)*^) t^MitthV !7AO. 3 7g (9. 14$D^) £ 
x^;-;HOml-*0. 5ml tfT\ 3 Hlffijbti&Sft bfc 0 £j$»ifc7kT?#f5 
U BSft3L^7?2|g|«lWLfc. *»fc*M***«BH- H 1J ^ATfttjft, AP 

15 6&M fltiO. 4 6 2 g IR^6 0% 

mp 98-99°C; 'H-NMR (CDC1 3 , 300 MHz) S 2.36 (1H, dd, J = 10. 2 Hz, 13.5 Hz), 
2.81 (1H, dd, J = 3. 3 Hz, 13.8 Hz), 3.26-3.32 (1H, m), 4.67 (1H, d, J = 4. 8 
Hz), 6.07 (1H, d, J = 37. 2 Hz), 6.15 (1H, dt, J = 7. 2 Hz, 53. 8 Hz), 7.05-7.14 
(3H, m), 7.28-7.43 (5H, m) ; IR (KBr) 3100-2750, 1508, 1406, 1362, 1223, 1103, 

20 1042 cm -1 ; Anal. Calcd for C 19 H 17 F 4 N0: C, 63.71; H, 5.05; N, 4.13. Found: C, 
63.49; H, 5.07; N, 4. 12. 

9) N- [ (IRS, 2 SR) -2- (4-7/^n7i=;l/) -2-fc Fu*S/-l- 
[3- (2, 3, 3-MJ7;VtP-l-7'n^/l') ^y^/V] if/V] -6, 7- 

S?fc KP-5H-^y/ [a] v/^P^ry-l-^^t? K 
25 (IRS, 2 SR) -2-75/-1- (4-7/^o7s-;U) -3- [3- (2, 3, 
3-M) y/ua-u-l-yu^-sU) •7x.=.)V\-7vAV-\-X—)\>Q. 1 0 0 g (0. 
29 5 5!)^) v 6, 7-i?tKP-5H-^yy [a] ^P^f ^-1-^/1' 
z}?y^5 5mg (0. 2 95!)^) , 1 -t Kn ^-i/^yV Y V T"/—JVfa$0fa 
4 5mg (0. 2 95!)^) £Ti? h= h D /H Om 1 rpX'ffi&Vft&b 1-^ 
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f;l-3- (3-^W^;^P^) A;^5F-Iil56mg (0. 

2 9 %y*M tl-HHWlt IB^trBtt^TyWsJWlU M 

flXSO. 122g i&*8 1% 
mp 165-167X3; "tf-NMR (CDC1 3 , 300 MHz) 8 1.95-2.03 (2H, m), 2.16-2.22 (2H, 
m), 2.66 (2H, t, J = 6.2 Hz), 2.76 (IH, dd, J= 10. 8 Hz, 14.7 Hz), 3. 00 (1H, 
dd, J = 4.4 Hz, 14.6 Hz), 3.69 (1H, d, J = 4. 2 Hz), 4.64-4.73 (1H, m), 5.04 

10 (1H, t, J = 3.9 Hz), 5.72 (1H, d, J = 8. 1 Hz), 5.89 (1H, td, J = 5.6 Hz, 
11.3 Hz), 6.06 (1H, d, J = 37.2 Hz), 6.14 (1H, dt, J = 7. 2 Hz, 53.7 Hz), 
6. 17 (1H, d, J = 11. 7 Hz), 6. 97 (1H, dd, J = 1. 5 Hz, 7. 8 Hz), 7. 03-7. 19 (5H, 
m), 7.29-7.34 (2H, m), 7.41-7.48 (3H, m); IR (KBr) 3272, 2938, 1638, 1512, 
1345, 1227, 1182, 1101, 1038, 772 cm" 1 ; Anal. Calod for CjoH^NOj: C, 70.72; 

15 H, 5.34; N, 2.75. Found: C, 70.43; H, 5.26; N, 2.71. 

mmm 3 3 6 

[ (IRS, 2 S R) -2- (4-7/^n7s-^) -2-fc Kn* 
[3- (2, 3, 3-hV 7^tn-l^P^) ^y-JjV] ^jV] -fy 

20 (IRS, 2 SR) -2-75/-1- (4-y/V*Xiy*~M -3- [3- (2, 3, 

3- hy^/u^-ci- l-yn^^/^)^^— /vjyaA'y-i-t- /wo. i o o g (o. 

29 5$!)^) > 4-7;Vtn-l-t7bx®5 6mg (0. 2 95!)^) N 
1-fc KP^^yV MJ T N /— )Vi\m%S± 5mg (0. 29 5!)^) £Ti? h 
sFJMOml 4»T?*# L&fl* 6> 1 -^/V- 3 - ( 3 5 7 7*0 If/W) 
25 *A*$*M $ K • 56mg (0. 295!) SrJtlXs SfiTf-WJHf L 

txao. i2 2 g jk*8i% 
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mp 184-185t:; 'H-NMR (CDC1 3) 300 MHz) 5 2.81 (1H, dd, J = 10. 7 Hz, 14.3 Hz), 
3.06 (1H, dd, J =4.1 Hz, 14.6 Hz), 3.49 (1H, d, J = 3.3 Hz), 4.73-4.82 (1H, 
m), 5.10 (1H, t, J = 3.8 Hz), 5.89 (1H, d, J = 8.1 Hz), 6.05 (1H, d, J = 
37.2 Hz), 6. 12 (1H, dt, J = 7. 2 Hz, 53.7 Hz), 7.01 (1H, dd, J = 7. 7 Hz, 10. 1 
5 Hz), 7.09 (2H, t, J = 8.6 Hz), 7.16-7.57 (9H, m), 7.75 (1H, d, J = 8. 7 Hz), 
8.08 (1H, d, J = 8. 4 Hz); IR (KBr) 3275, 1642, 1512, 1229, 1051, 837, 760 
cm" 1 ; Anal. Calcd for CyyyHV C, 68.10; H, 4.34; N, 2! 74. Found: C, 67.77; 
H, 4.19; N, 2.74. 

10 N- [ (IRS, 2SR) -2- (4-7^*B7s=^) -2-fc Ko*i^-l- [3- 
(2, 2, 3, z-y-Yyy}Virn^viM;v) -o^/v] xf/i'] %/w<^y&t 
e r t-zfj-fls 

1) (4RS, 5 SR) -5 - (4-7/VtP7x^U) -2-t^y-4- [3- (2, 
2, 3, 3-T- h7 7;VtP7*P fcVw) -<V'JfU\ -1, 3-**$-/V S?V-3-* 

15 A-7j?>^t e r t-'f'flV 

(4 R S , 5SR) -5- (4-7^B7*^) -4- [3- (2, 2, 3, 3- 
f f 7 7;Vt P 7"n f/W) ^<y - 1 , 3-***yy^y-2-*^2. 36 8 
g (6 . 1455!) *;v) , —$m&- t e r t --ff-fr 1. 61g (7. 375!) 
^)V) „ 4-N, N-^f/P7^tl^7 5mg (0. 6 1$!) ^ <Z>7i? 

20 ^M;^30mi jSjfitsnjHaw vtc. ^sm^m^mm^ u w & 

^=3/1-1/1) s B«*Sr#fc. 
fcH6JK# M3. 0 1 4 g IR^I 00% . 

HHMR (CDC1 3 , 200 MHz) 5 1.51 (9H, s), 2.57 (1H, dd, J = 9. 0 Hz, 14.0 Hz), 
25 2. 90 (1H, dd, J = 4. 4 Hz, 14. 4 Hz), 3. 11 (2H, br t, J = 18. 3 Hz), 4. 77-4. 87 
(1H, m) , 5. 67 (1H, d, J = 8.0 Hz), 5. 69 (1H, tt, J = 3. 2 Hz, 53. 8 Hz) , 6. 60-6. 64 
(2H, m), 6.93 (2H, t, J = 8.6 Hz), 7.03-7.16 (4H, m) ; IR (neat) 2982, 1817, 
1723, 1514, 1360, 1302, 1227, 1155, 1101, 1067 cm" 1 

2) N- [ (IRS, 2 SR) -2- (4-7/^B7i=;V) -2-fc Rp^-I- 
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[3- (2, 2, 3, 3-rh7 7/Uto^P^) Jt^yf] # 

Itert --ff-As 

(4 R S, 5 SR) -5- (4-7^P7s=^) -2-^y-4- [3- (2, 2, 
3, 3-x bVk) ^v?/K) -1, 3-^-=¥f-yy v?y-3-*y^ 

5 y|tert-^3. 0 14g(6. 2 0 9 5 V Of Y 7 t Ko 77 X 

3 0ml»»fc*BMt:^MJ «?A0. 26 g (6. 5 2^^) ©^^/-/H 

£l&$MI «5*2. 3 6 7 g HK^8 3% 

rap 168-169^5 l H-NMR (CDClj-DMSO-d,, 300 MHz) 5 1.30 (9H, s), 2.64-2.78 (2H, 
ra), 3.21 (2H, t, J= 17.7 Hz), 4.05 (1H, br s), 4.54 (1H, s), 4.87 (1H,. br 
s), 5.08 (1H, br d, J = 8. 4 Hz), 5.70 (1H, tt, J = 3. 9 Hz, 53. 4 Hz), 7.01-7.10 
15 (5H, m), 7.21 (1H, t, J = 7. 7 Hz), 7.41 (2H, dd, J = 5. 6 Hz, 8.6 Hz); IR 
■. (KBr) 3349, 1680, 1535, 1227, 1173, 1113, 1007, 837 cm" 1 ; Anal. Calcd for 
C^FjNO,: C, 60.13; H, 5.70; N, 3.05. Found: C, 60.04; H, 5.73; N, 2.91. 

mmmz 3 8 

N- [ (IRS, 2 SR) -2- (4-7/l'tP7x^) - 2-t Kp *r*S- 1- [ 3- 
20 (2, 2, 3, 3-7h7 7;l'to7'ot P /V) ^y^] -6, 7-7t F 

a-5H-^y/ [a] ^D^7*fy-i-*;^t5 K 

1) (IRS, 2SR)-2-75;-l-(4-7;VtP7i^)-3-[3-(2, 
2, 3, 3-r Vyy/v^-ny'-a 71^] 7a/^-l-t^ 
N- [ (IRS, 2 SR) -2- (4-7/^Q7x=;V) -2-fc Kn*i/-1- [3 
25 - (2, 2, 3, 3-r \~yy;v^-xiy°n^;v) 'O'vyu] ^*f-)V\ jj/w^^y&t 
e r 1-^2. 188g (4. 7 6 2 5 V t MI 7/^ng^®? 1 On 1 
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n&m& mi. 7 2 0 g jix^ioo% 

'H-NMR (CDClj, 300 MHz) 8 2.35 (1H, dd, J = 10.4 Hz, 13.7 Hz), 2.80 (1H, 
dd, J = 3. 3 Hz, 13.5 Hz), 3.24 (2H, t, J = 18.6 Hz), 3.25-3.29 (1H, m), 4.66 
5 (1H, d, J = 4.8 Hz), 5.70 (1H, tt, J = 3. 2 Hz, 53.8 Hz), 7.04-7.16 (5H, m), 
7.28 (1H, t, J = 7. 7 Hz), 7.37 (2H, dd, J = 5. 4 Hz, 8. 7 Hz) ; IR (neat) 3365-2860, 
1605, 1508, 1223, 1157, 1101, 1057, 837 cm" 1 

2) N- [ (IRS, 2 SR) -2- (A-7 /V^uy -2-fc Kn^v'-l- 

[3- (2, 2, 3, 3-f h77^tn^Dk>) ^v'/l'] xf;l/] -6, 7- 
10 v>fc Kt3-5H-^yy' [a] U^-fTf-l-XArtttS K 

(IRS, 2 SR) -2-T5/-1- (4-7/l/to7*=/V)'-3- [3- (2, 2, 
3, 3-T F7 7/PtP7'n bf/P) 7" u 1 ;K) . 3 0 0 g(0. 

8 3 5 ?!;^) \ 6, 7-^tKO"5H-^yy [a] P-V/^- 1 -jfr/l' 
Jj?^»0. 16g (0. 8 35!)*/V) v 1-t \^n^-y-<>^hVTy—^7km 
15 %0. 13g (0. 8 35D*;>) &T-fe h= M);H Oml^gatU^bl 
3 - ( 3 -v 5 ^ 9vWT 5;7*a t**0 $A>#*M 5 K 0 . 1 6 g ( 0 . 
8 3 5 &JO;L £fiT?-tt«#Lfc„ K«£@fl^5vWi«U 

20 ^^rf-^i^^btT. BWft&fcfc. 

JlXftO. 3 2 5 g lfc^7 4% 
mp 165-166°C; 'H-NMR (CDC1» 300 MHz) 5 1.95-2.04 (2H, m), 2.16-2.22 (2H, 
m), 2.64-2.68 (2H, m), 2.74 (1H, dd, J = 10. 5 Hz, 14.4 Hz), 2.99 (1H, dd, 
J = 4. 1 Hz, 14.6 Hz), 3.22 (2H, t, J = 18.0 Hz), 3.75 (1H, d, J = 3.9 Hz), 

25 4.65-4.74 (1H, m), 5.02 (1H, t, J = 3.9 Hz), 5.68 (1H, tt, J = 3. 4 Hz, 53.7 
Hz), 5.70 (1H, d, J = 9.0 Hz), 5.91 (1H, td, J = 5. 5 Hz, 11.7 Hz), 6.21 (1H, 
d, J =11.7 Hz), 6.91 (1H, d, J = 7.8 Hz), 7.02-7.10 (4H, m), 7.14-7.17 (3H, 
m), 7.7.28 (1H, t, J = 7. 2 Hz), 7.43 (2H, dd, J = 5. 3 Hz, 8.6 Hz); IR (KBr) 
3281, 1638, 1514, 1229, 1105, 835 cm" 1 ; Anal. Calcd for CsoHjjFgMV c > 68.04; 
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H, 5.33; N, 2.65. Found: C, 67.89; H, 5.34; N, 2.47. 

mmm 339 

4- 7/l^P-N- [ (IRS, 2SR) -2- (4-7;l't07i-/l') -2-fc FP=3f 
v/-l- [3- (2, 2, 3, 3-fF77^to7 1 ot'^) *<l/*?As] ifyi,] 

(IRS, 2 SR) -2-TSy-l- (4-7;^P7x^) -3- [3- (2, 2, 
3, 3-r F77;^P7*c t» 7i^]ya/-?y-l-^;VO. 3 0 0 g(O. 
8 3 5 5 y*A0 , 4-7^*0-1-^7 b^$?0. 1 6 g (0. 8 3 5 5 > 

i-t Kp«¥s^<^y byr> f — /p*?Wfco. i3 g (o. 8 3$y^u) %r± 

10 h= h y/H 0m 1 «f>Tj|#U^6) l-if;t/-3- (3-^f;i/75;7"pfc' 
)V) jj)V#*M % F • W$M.O. 1 6 g (0. 8 3 5 y^'/u) MX— life 

«v^->!)A-cm */p*maift«, *«sr«eEe*Lfc. #&nfc 

16 #fc Q 

IfcfiO. 34 9 g ifc^7 9% 
mp 172-173°C; 'H-NMR (CDClj-DMSO-ds, 300 MHz) 5 2.86 (1H, dd, J = 10.7 Hz, 
14.3 Hz), 2.97 (1H, dd, J = 4. 2 Hz, 14.1 Hz), 3.20 (2H, t, J = 17.9 Hz), 
4.73-4.82 (1H, m) , 4.92 (1H, d, J = 3.6 Hz), 5.06 (1H, t, J =3.5 Hz), 5.69 

20 (1H, tt, J = 3. 5 Hz, 53.5 Hz), 6.90 (1H, d, J = 9. 0 Hz), 7.01 (1H, dd, J 
= 7.7 Hz, 10.1 Hz), 7.08 (2H, t, J = 8. 4 Hz), 7.14-7.29 (5H, m), 7.43 (1H, 
t, J = 7.5 Hz), 7.50-7.55 (3H, m), 7.73 (1H, d, J = 8. 4 Hz), 8.06 (1H, d, 
J = 8.1 Hz); IR (KBr) 3274, 1644, 1539, 1514, 1236, 1103, 1055, 837, 760 
cm" 1 ; Anal. Calcd for CjgH^FjNO^ C, 65.54; H, 4.36; N, 2.64. Found: C, 65.53; 

25 H, 4.39; N, 2.34. 

mmm 340 

5- ^7 pd-N- [(IRS, 2 SR) -2- (4-7/M"P 7 *=-JU) -2-t h'P^ 
-1- [3- (2, 2, 3, 3-f b 7 ^y^U] a^/U] Ir? 9 
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(IRS, 2 SR) -2-75/-1- ( 4-7 sU^ti 7 -3- [3- (2, 2, 
3, 3-x h77;v^-p'/cit:Vw)7*=;w]7 p P^> / -l-^--;vo. 3 0 0 g(0. 
8 3 5 5 V*/V) s 5-^PD-l-t7 h^O. 1 6 g (0. 8 3 $ JJ *A") s 

i-t Yu^-i/^^/h^rv-jvim^oo. i3 g (o. 8 3$H/t/) ^rt 

5 h=MJ/H 0ml «*»-eit}*LJit*«b l-xf^8- (3-^W5//pf 

AO *a/#s?w ^ k • ittfetkp. 1 6 g (o. 8 3 $ y ^ip^ N iat-ft 
8&#Lfco K»»tl|«ifA^aiH{U «tK^ h y !>A7K«Wrcft», ft* 

^P^h^7-f-lfC»l!b (^f-^/ftlfc^/^ 3/1-1/1) N ft 
. io iftai^A-^ y tVH-r^- «t <9 Mfc LT, g «J#&#fc. 
a&HA 45t*0. 2 8 5 g JR^6 2% 

mp 174-175°C; X H~NMR (CDCls-DMSO-d^, 300 MHz) 8 2.85 (1H, dd, J = 11.0 Hz, . 
14.3 Hz), 2.98 (1H, dd, J = 3. 6 Hz, 14.7 Hz), . 3.21 (2H, t, J = 18.0 Hz), 
4.75-4.85 (1H, m), 4.90 (1H, d, J = 3.6 Hz), 5.05 (1H, t, J = 3. 5 Hz), 5.69 
15 (1H, tt, J = 3. 6 Hz, 53.7 Hz), 7.00 (1H, d, J = 9.0 Hz), 7.05-7.29 (8H, m), 
7.45-7.56 (5H, m), 8.30 (1H, d, J = 8. 4 Hz) ; IR (KBr) 3275, 1638, 1539, 1514, 
1233, 1100, 837, 785, 708 cm- 1 ; Anal. Calcd for C Z9 H M C1F S N0 2 : C, 63.57; H, 4.23; 
N, 2.56. Found : .C, 63.59; H, 4.14; N, 2.68. 
HUMS 4 1 

20 N- [ (IRS, 2SR) -1- [3- (1, 2-p7)Vjru- 2-/ fcVu) -< 
-2- (4-7^tP7x^) -2-t KpdriX^/U] #/W^5 t e 

r 

1) 2-^f/W2- O-^fvK^sA') yn^yixf;!/ 
3-fy/V@^^^3 0. 9 2 g (173. 5$H;l/) (ON, N-^^^U* 
25 A-A7S Kl 5 Oinl^mT6 0%fcmt-rhV $AOm9}'*7 74Vm 
Wife 15. 3g (3 8 25!)^) &Jmjfc, MfO. 5*flWi#Lfc. ntu^a 
^A- 3 2 . 2ml (5 2 0 $!) ^A-) St 0 x> Lfc„ 
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?7^-fcTt«b Wy/S^xf;V=5 0/l-15/l) N 
flSfettft I1XS3 0. 2 2 g 11X^8 4% 

'H-NMR (CDC1 3 , 200 MHz) 5 1.19 (3H, t, J = 7. 1 Hz), 1.56 (6H, s), 2.35 (3H, 
5 s), 4.12 (2H, q, J = 7. 2 Hz), 7.03-7.22 (4H, m) ; IR (neat) 2976, 1730, 1252, 
1146, 702 cm -1 

2) 2-^f;w2- (3-*?vu7*=A') •7ns^s-\-1r*-)\> 
7K*fty^7AT/^$^!?i=s3. 5 2g (9 2. 9$]J^) ©7h7kKn7 

7^1 5 0mlW»C, tKJ^T, 2-^f^2- (3-/^7*=^) /oft 
10 yW*x.?-/Ul 9. 16g (92. 8 8 5!) =eM Or h 7 fc Kn :7y >- 1 0 0 m 1 
«!P»«r5RT U SIT 1 BSMffitt Lfc. ®S«7k# Lfc^, * 3 . 5m 1,15% 
*mik-f h V 7 3 . 5 m K 7K 9 m 1 SrJG&jRT IT, iffiH©7k*fc !> ^ 

*56«ft HX412. 99g ft*8 5% 

'H-NMR (CDCI3, 300 MHz) S 1.22 (1H, t, J = 6. 6 Hz), 1.33 (6H, s), 2.36 (3H, 
s), 3.61 (2H, d, J = 6.9 Hz), 7.04 (1H, d, J = 7. 2 Hz), 7.17-7.27 (3H, m) ; 
20 IR (neat) 3370, 2963, 1042, 783, 704 cm" 1 

3) 2-/f;v-2- (3~^f-/vy^/u) -fxi/^—jv 

WciT^y fr\ 5. 1 g (119 $ V^JU) <DT hyfc KP77V1 5 Oml 
*8UC- 7 8 ttW K 1 6 . 8ml ( 2 3 7 5; JJ *r/U) (DTY? 

tKa77y5 0ml»ITlfc o 5 #M*# LfcSL 2-^/1^-2- (3- 
25 ^^7i^)7"n^-l-t-/H2. 99g (7 9. 0 9 511^) ©7h 
7 1 KP 77 ^ 8 Om 1 ^Sr- 7 8 ttJB^ 1 5 ^IBMBf Lfc. i^hy^ 
fyUT 5^66. 1ml (475?y SrJP^ ^m*T*#M tfc„ Rfl?jft^ 
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72 g IR$9 1% 

'H-NMR (CDClj, 300 MHz) fi 1.45 (6H, s), 2.36 (3H, s), 7.07-7.7.12 (3H, m), 

7.27 (1H, t, J= 8.0 Hz), 9.49 (1H, s) ; IR (neat) 2975, 1728, 785, 704 cm' 1 j. 
5 4) 1- (1, 2-^7/1^0-2-^ f)V7uM)\s) -Z-t^-jV^^y '• 
(v'if ;V7 5 / ) t;i/7 7 - M) 7;^ 'J K 7 . 3lg (45. 4^y^-/i^) 
Ol^fWy2 0m l^iC-7 8^CT'2-p<^-2- (3-^^7^-/1-) 7 
us^-frl . 3 6 0 g (45. 3 1%3^;V) ©Jgft^f l/^i OmlM^I 

^b^'yy^-Kx^Mvx (.^y-y-^u-y/ffim^^ s o/i) , g 

I&*2. 7 4 7 g lfc^3 3% 
15 'H-NMR (CDClj, 300 MHz) 5 1.33 (3H, dd, J = 1. 5 Hz, 16.2 Hz), 1.40 (3H, dd, 
J = 2.0 Hz, 16.4 Hz), 2.37 (3H, s), 5.29 (1H, dd, J = 13.8 Hz, 45.3 Hz), 
7.14-7.18 (3H, m), 7.27 (1H, t, J = 7. 8 Hz); IR (neat) 2988, 1387, 1157, 
1036, 775, 702 cm -1 

5) 2- [3- (1, 2-^7;ktP-2-^f/^n fcVu) -3- (4- ; 

20 7/VtP7i^) -3-t^y7Bk'tySxf;l/ 

1-(1, 2-i?7;^n-2-^f;^p fcVu) - 3-;* 2 7 4 7 e 

- ? 

(14. 9 1$!)^;!/) s N-7'd^^:/y^5F2. 65g (14. 9.5!)^ 
Ay) , 2, 2' -7/^ Wy7fD=f!J^) 0. 1 gOEil«i3 Oml 

25 mtz^*-y->xmftLtz 0 Mubtcmmmm^mm^Lx, 3- a, 

i: 

T#fc Q 

(4-7^^-P^^y^/W-) 13g (14. 95y*7U) ©1, 

h dri/x^ y 4 0 m 1 iW^T 6 0 %7kMt h ^ !> A©»/-?7 7 j 
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4>mm®0. 60 g (14. 9 5 V*JU) %Mz_ s ^O££0. 5B#^Wbfc„ 

rtt^±T*#fc»© i , 2-^ h*i/=-?y iomi mmzmux-toz., 

5 *7^nv hi/^^^-^T^t^-^^/^^^^l 5/1-9/1), 
^feJSft: lRfi3. 484g HX#6 0% 

l H-NMR (CDC1 3 , 300 MHz) 5 1.12 (3H, t, J = 7. 1 Hz), 1.23-1.39 (6H, m), 3.34 
(1H, d, J = 7. 5 Hz), 3.35 (1H, d, J = 7. 2 Hz), 4.10 (2H, q, J = 7. 1 Hz), 

10 4.55 (0.5H, t, J = 7.7 Hz), 4.58 (0. 5H, t, J = 7. 5 Hz), 5.25 (0. 5H, dd, J 
= 14.1 Hz, 45.0 Hz), 5.26 (0. 5H, dd, J = 13.4 Hz,. 45.2 Hz)', 7.10 (2H, t, 
J = 8. 4 Hz), 7.16-7.24 (4H, m), 7.97 (2H, dd, J = 5. 4 Hz, 9.0 Hz) MR (neat) 
2986, 1736, 1686, 1599, 1508, 1269, 1236, 1159, 1032, 849 cm" 1 
6) (2RS, 3RS) -2- [3- (1, 2-i?7 jVjru-2-* fvK/n kVW) *< 

15 V&jV] -3- (4-7;^P7i^) -3-fc Kadf^Pf^-Vifc^/U 

&ikW£& 2. 37g (17. 45P ^^/V^—fjV 5 0ml 4pX*ffifr 

itetist>7kmik*vmi-hy !>ai. 32 g (34. s^y^) zm&ximz., 
^m^^mmmo^f-^-^;umm^mc 0 mbtitcmm^, 2- [3- ( 1 , 

20 2-^y;^u-2-^ 1 f-^n tVV) ••O'^A^ -3- (4-7/ksJ-n 7s=^) -3- 
if^Vfu f^->-^^3. 4 12g (8. 695$!)^) ©Sfcn^vWcn— 
)\>2 Om 11g*fc*#T-CiJH*. N 2 0^TO#L7t. ' m&WL\Z.ftWfc*'P 

3/1) % B#J#>&#fc 0 

11X4 2. 9 19g 4X^8 5% 
'H-NMR (CDClj, 200 MHz) 5 0.92 (3H, t, J =7. 1Hz), 1.25-1.42 (6H, m), 2.89-2.93 
(1H, m), 2.96-3.05 (3H, m), 3.86 (2H, q, J = 7. 1 Hz), 5.00 (1H, t, J = 3. 7 
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Hz), 5.24 (1H, dd, J= 14.2 Hz, 45.2 Hz), 7.00-7.29 (6H, m), 7.37 (2H, dd, 
J = 5. 2 Hz, 8. 8 Hz) ; IR (neat) 3445, 2986, 1728, 1605, 1510, 1375, 1225, 
1159, 1032, 839 cm" 1 

7) (4RS, 5SR) -4- [3- (l, 2-i?V ;U$-u-2-* ^/Vfn tVP) 
5 yvVV] -5- (4-7;Ujrv7^^jls) -1, Vls-l-ifS 

(2RS, 3RS) -2- [3- (1, 2-*J? frftu- 2-^ =f)Vfu fc» *<yp 
/u] -3- (4-7;^n7x=;i/) -3-tKa^fv'/Pfty|Jf;i'2. 84 9 
g (7. 2 2 3 SJJtrt') \ fcmfcj-hV <7A0. 5 8 g (14. 4$ y^/W) „ 
*9 J—tV\ Om K Tkl Om 1 , x h7t KD77V1 Om 1 Cl^^i^ 

( 2 R S , 3RS) -2- [3- (1, 2-^7;l/tn-2-^f/l'7 , Pf;l/) ^ 
^vvu] -3- (4-7/V^-a^oi^) -3-k Kt2#$/^n kr*^»©fi^*4fc* 

15 ±TM»fciKfr©9 1 h7t Om 1 h y xf;W7^1. 2 1m 

1 (8. 6 7 $ U.^^) N i?7 1 =;V*7 * !) ;l^7 K 2 . 19g (7. 9 5 5; y 

3/i-i/D , a«j**#fc 0 

20 M2. 245 g lfc*8 6% 

mp 130-131°C; l H-NMR (CDC1 3 , 300 MHz) 6 1.28-1.41 (6H, m), 2.20-2.36 (2H, 
a), 4.21-4.30 (1H, m), 4.97 (1H, s), 5.24 (0.5H, dd, J= 13. 7 Hz, 44.9 Hz), 
5.25 (0.5H, dd, J = 14.0 Hz, 45.2 Hz), 5.80 (1H, d, J = 8. 1 Hz) , 7.01-7.39 
(8H, m); IR (KBr) 3250, 1742, 1514, 1236, 1223, 1022, 849 cm?; Anal. Calcd 

26 for CjoiyyWVO. IHjO: C, 65.78; H, 5.58; N, 3.84. Found: C, 65.64; H, 5.50; 
N, 3.96. 

8) (4RS, 5 SR) -4- [3- (1, 2 -i?yjV$ru- 2-* f/V^n Mjv) ^ 
W>V\ -5- (4-7;^n7x-/l/) 3-^f-y V 

Asfiy&t e r t-^jU 
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(4 R S, 5SR) -4- [3- (1, 2-x?7;V*u- 2-* ?vK/n M'/V) ^l/*? 
/U] -5- (4-7;^D7i=^) -1, 3-^-dr-^)/y ^-2-tV2. 1 24 g 
(5. 8 4 5 5 D^/V) , -fcmV-t e r t-^/H. 5 3 g (7. Ol^H 
/V) s 4-N, N-v 5 ^ ^VWT 5 / t'U i?y7 lmg (0. 58^])^) tf>Tir h 
5 = h \) )VA Om 1 »«SrM-C- mm S««©l»BESr«JEe* U #£>ft 

/v= 3/1-2/1) % 

jKJIfett* tt*2. 6 3 3 g I1X$9 7% 

l H-NMR (CDC1 3 , 300 MHz) 8 1.24-1.38 (6H, m), 1.49 (4. 5H, s), 1.53 (4. 5H, 
10 s), 2.55-2.64 (1H, m), 2.85-2.96 (1H, ra), 4.79-4.86 (1H, m), 5.10 (0. 5H, 
dd, J = 13. 2 Hz, 45. 0 Hz), 5. 17 (0. 5H, dd, J = 14. 6 Hz, 45. 2 Hz), 5. 66 (0. 5H, 
d, J = 7.2 Hz), 5.67 (0. 5H, d, J = 6.6 Hz), 6.59-6.65 (1H, m), 6.67 (0. 5H, 
s), 6.82 (0.5H, s), 6.91-6.98 (2H, m), 7.04-7.17 (4H, m) ; IR (neat) 2984, 
. 1817, 1723, 1514, 1358, 1308, 1229, 1155, 1069 cm- 1 
15 9) N- [ (IRS, 2SR) -1- [3- (1, 2-v^/l^-n- 2-^/l^P f 
;V) ^<l/V;V\ -2- (4-7;Vto7i^^) -2-fc Kpdfv-rn^i/] jb;W<*l/ 
Iteit -r/fvi" 

(4RS, 5SR) -4- [3- (1, 2-^7;l'tn-2-^/V7'Pk» ^ifi? 
)V\ -5- (4-7/^P7a=;V) -2-**y-l, ^>-3-#/M? 
20 yiter t-7"f;l'2. 5 8 4 g (5. 5 7 5 5!) ^/VO ©Tf7t Yxi~7yl/ 
2 Om \Wfc\^i&Wkr)r\- V !7A0. 22g (5. 5 7 $ JJ *-/U) <D^^y-/V5 
m i $$&7k#-Rta;t, MT*lB#F B m#Ufc„ Jx^S:^^^/H'#^U * 

25 JRS2. 3 00 g IK^9 4% 

rap 148-149TC; l H-NMR (CDC1„ 300 MHz) 5 1.28-1.41 (6H, m), 1.34 (9H, s), 
2.65 (1H, dd, J = 10. 1 Hz, 14.3 Hz), 2.80 (1H, dd, J = 4. 7 Hz, 14.3 Hz), 
3.38 (1H, br s), 4.09 (1H, br s), 4.50 (1H, br d, J = 6.9 Hz), 4.90 (1H, 
brs), 5.27 (1H, dd, J = 13. 7 Hz, 45. 2 Hz), 7.07 (2H, t, J = 8. 7 Hz), 7.11-7.13 
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(2H, m), 7.18-7.31 (2H, m), 7.37 (2H, dd, J = 5. 6 Hz, 8. 6 Hz) ; IR (KBr) 3366, 
2988, 1682, 1532, 1514, 1225, 1171, 1007 cm" 1 ; Anal. Calcd for C 24 H 30 F 3 N0 3 : C, 
65.89; H, 6.91; N, 3.20. Found: C, 65.62; H, 6.88; N, 3.22. 

mmm 342 

5 N-[ (IRS, 2 SR) -1- [3- (1, 2-i>7^n-2-^f^P^) ^ 
-2- (4-7;^P7*^) -2-t: Ka^J/xf^/] -6, 7-^t Ko- 
5H-^yy [a] K 

1) (IRS, 2SR) -2-T5/-3- [3- (l, 2-\>7 friru-l-t^JVrf 
n\£)V) 7^zz/W] -l- (4-7;i'tn7i-;i') 7 , nA , y-i-t-/i' 

10 N- [ (IRS, 2 SR) -1- [3- (1, 2-^7;Vto-2-^f^7"ot;V) 
^O-^K) -2- (4-7/^t3 7x.^/W) -2-t (fp^ri/xf/V] J&A"* § t 
ert-^/W2. 139g (4. 8 8 9 $ ]) *M H D 7;l/tPfttl Om 1 

yj'ATT^Utti.U W»^/n?2BiaWbfc. £fcfc«1M*M*lUtt- 
i5 hy frA-ryfcifc ap s-vya^fcatfcsu m«r«EE&fc lt, g^tttr 

UK* 1 • 6 5 0 g WlOO% 
'H-NMR (CDC1 3 , 300 MHz) 6 1.31 (3H, d, J = 15.3 Hz), 1.38 (3H, d, J = 14.7 
Hz), 2.36 (1H, dd, J = 10.2 Hz, 13.5 Hz), 2.81 (1H, dd, J = 3. 2 Hz, 13.4 
20 Hz), 3.25-3.32 (1H, m), 4.66 (1H, d, J = 4. 8 Hz), 5.28 (1H, dd, J = 13.8 
Hz, 45.3 Hz), 7.08 (2H, t, J = 8.7 Hz), 7.11-7.33 (4H, m), 7.37 (2H, dd, 
J = 5. 6 Hz, 8. 6 Hz); IR (neat) 3360-2860, 1605, 1508, 1387, 1373, 1223, 1157, 
1034, 839 cm" 1 

2) N- [ (IRS, 2 SR) -1- [3- (1, 2-*?7 ;V*n-2~* f-ASfv M 
25 M X-yitjls] -2- (4-7;VtP7i-;l/) -2-t Kn^i/^/V-] -6, 7-v 5 

t Kn-5H— [a] ^aA^Ty-l-^/^t? K 

(IRS, 2SR) -2-75>-3-[3- (1, 2-S?7^P-2->^^P tf 
/k) 7s^]-l-(4-7/l'tP7i-;l') /P/^-l-twl'O. 2 0 0 g (O. 
5 9 3 ^^) > 6, 7-v>fc KD-5H-^y/ [a] i/jr u^rffV-l-iJlV 
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tfymo. lig (o. 5 9$!) *a>) , i-t \?n*>>'<y>ryvT^'-/U7k'fa 

*9 1mg (0. 5 95^^) SrT* b = MJ /H 0 m 1 4>Tit^b^ 1- 
^^-3-(3-v 5 ^^T$/^ , Pt°yv)*;u^> ? -f 5; K-ifiHUftO. 1 l g (0. 

*t fe sr f y * 9 & 9 * ^ t 9 7 ^ - \z. xnm u (-.*•?- y/& 

8^^=3/1-1/1) % ^yyotv^-r^-^f-^ct^^fttr, 

fc*0. 18 4g Jfc*6 1% 

10 rap 102-104*0; 'H-NMR (CDC1 3 , 300 MHz) 5 1.25-1.39 (6H, m), 1.95-2.03 (2H, 
m), 2.16-2.22 (2H, m), 2.66 (2H, t, J ='5. 7 Hz), 2.69-2.82 (1H, ra), 2.98-3.03 
(1H, m), 3.79 (0.5H, d, J = 3. 9 Hz), 3.82 (0. 5H, d, . J = 3. 9. Hz), 4.65-4.74 
(1H, m), 5.02 (1H, t, J = 3.6 Hz), 5.24 (0. 5H, dd, J = 14.0 Hz, 45.2 Hz), 
5.27 (0.5H, dd, J = 13. 5 Hz, 45.0 Hz), 5.70 (1H, d, J = 8. 7 Hz), 5.88-5.96 

15 (1H, m), 6.20 (1H, d, j = 12. 3 Hz), 6.91-6.95 (1H, m), 7.02-7.34 (8H, m), 
7. 43 (2H, dd, J = 5. 3 Hz, 8. 6 Hz) ; IR (KBr) 3295, 2938, 1638, 1510, 1225, 
1034, 772 cm" 1 ; Anal. Calcd for CJSJP^'O. lHaO: C, 73.09; H, 6.37; N, 2.75. 
Found:. C, 72.87; H, 6.31; N, 2.62. 
SNOTS 4 8 

20 4-y;U^-u-N- [ (IRS, 2SR) -1- [3- (1, 2-v 5 ? )VHrn-2-^ ! f;V 
y°u\£jv>) <<yi?;u] -2- (4-7/^^71^) -2-t Kn#Vxf;i/] -fy 

(IRS, 2 SR) -2-7^-3- [3- (1, 2-^7/Vto-2^ ^Ptf 
/U) 7x^]-l-(4-7;VtP7i=;l/) yv^y-l-X—AsO. 2 0 0 g(0. 
25 5 9 35!)^) , 4-7/^P-l-t7fiiO. llg (O. 5 9 5: V ^/U) „ 
1 -t Kn *i/^yy* h y TV—;^im% 9 1 m g (O. 5 95!)^) %Tth 
= M)MOml *X«mW U** h 1 -x-f-A>- 3 - ( 3 <?/VT 5 / 7n VjV) 

*tv&*M $ k • mmuo. iig (o. 59$ v *m mmw 
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HXgO. 2 1 8 g «[*7 2% 
5 mp 163-I65t; 'H-NMR (CDC1 3> 300 MHz) S 1.24-1.38 (6H, m), 2.74-2.87 (1H, 
m), 3.07 (1H, dd, J = 4. 1 Hz, 14.3 Hz), 3.62-3.64 (1H, m), 4.74-4.83 (1H, 
m), 5.07 (0.5H, t, J = 4. 1 Hz), 5.08 (0. 5H, t, J = 3. 9 Hz), 5.22 (0. 5H, dd, 
J = 14.9 Hz, 45.2 Hz), 5.27 (0. 5H, dd, J = 13.4 Hz, 44.9 Hz), 5.86 (0. 5H, 
d, J -8.1 Hz), 5.88 (0.5H, d, J = 8.1 Hz), 6.96-7.37 (8H, m), 7.43-7.57 
10 (4H, ra), 7.77-7.84 (1H, m), 8.08 (1H, d, J = 8. 1 Hz); IR (KBr) 3291, 1642, 
1626, 1512, 1231, 837, 768 cnf 1 ; Anal. Calcd for q, 0 H 27 F 4 N0 2 -0. 2^0: C, 70.22; 
H, 5.38; N, 2.73. Found: C, 69.96; H, 5.24; N, 2.70. 
**093 4 4 

N-[(1RS, 2SR) -2- (3-^an7i=/H -2-t Ko^-1- (4-^ 
15 *<<yf-A*<yi?A') ai^/V] -6, 7-i?K Kc-5H-^^y [a] i/f U^zfy- 

1) 

Ijfc7^5 = !>A4. 43 g (3 3. 2 0^/W) (DMtt^W 2 Om 1 
ttWt#Ut#e>* HbMJ^PnTtfH. 04 g (3 3. 2 5 V t/U) (DM. 
20 it* 1 0 m 1 flStt* - 7 8 0 CTi&TL7£. o KJftifcSr 1 5 frffiW Lfcffe^ - 5 

OttMU ^^Vf;Wyfy4. 9 2 2 g (3 3. 2 0 <DM.it 

25 n77^3 0ml|I^U «*D!7A3. 7 3g (6 6. 4 $ ]) SttK 
4 0ml ^^L/cigiSMx, Sfitl 0$Ht#Lfc. 
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ft&HA »K*5. 3 4 3 g HR^8 4% 

mp 193-194^; ^-NMR (CDC1„ 300 MHz) 5 0.92 (9H, s), 2.58 (2H, s), 2.24 
(2H, d, J = 8. 1 Hz), 8.02 (2H, d, J = 8. 4 Hz), 8.02 (1H, br s) I IR (KBr) 
5 3100-2550, 1682, 1426, 1319, 1296, 951, 731 cm" 1 ; Anal. Calcd for C a Yl l6 0 2 : 
C, 74.97; H, 8.39. Found: C, 74.85; H, 8.47. 
2) 4-*&-^-y?-Jl*<-yi?A'TA'=*—A> 

Tk^fby^^T/l^-^Al. i3 g (2 9. 9 5!)*;)/) Ofb7tb*n7 
7y5 0mllSfc 2K#T, 4-*^^^A#»3. 8 3 0 g (19. 
10 9 2 $ y */V) <D? h 7 1 Kn 7 7 V 3 Om 1 tgiRfciRT U SflTf— ftStif Lfc. 
EJSttfc*#LfcflK TKlml N 1 5%*HflS^- M) «7AtIc^R1 m U *2. 5 

15 7-f-mr«f«LT (^^f-^/IHfc^/l^ 6/1-3/1) N g«J*Srfl'fc. 
J|Xfi2. 44 6 g Jfc*6 9% 
l H-NMR (CDC1 3 , 300 MHz) 5 0.90 (9H, s), 1.62 (1H, t, J = 5.9 Hz), 2.49 (2H, 
s), 4.67 (2H, d, J = 5.7 Hz), 7.12 (2H, d, J = 8. 1 Hz), 7.27 (2H, d, J = 
7. 8 Hz) ; IR (neat) 3330, 2951, 1364, 1017 cm" 1 

20 3) 3- (3-^OP7i^) -2- (4-*&<l^?'A**l'i?A') -Z-Hr^Vf 

^^—^2 . 446g (13. 7 2 § <J */U0 , h 
5 =cf-;VT % y 2 . 87ml (20. & $ !) ^/W) ©glf^f ^ 5 0ml ^iC* 
^Ttlte^ * l/XjV-fo-JV 1. 89g (16. 5511 ©SSif/l' 10ml 

25 flWHTFU 1 O^B88H*Ufc. £Cfc«fc«&ttiSl/Cl!fct\ tfc^Srv 5 

(3-^BB'<y , /^A') llg (13. 7 5])^) ©1, 2- 

\>**SX-#V1 Om lfg$l£7k#T6 0%7K*^ h !) !7 AOflM&v*? 7 W 
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% sWMbO. 55g (13. 7 §y*A0 fcAP*., *©**0. 5B#F B m#tfc 0 

^=15/1) , mynzntc. 

mn&Wft M4. 64 8 g lR^8 8% 

l H-NMR (CDC1„ 300 MHz) 5 0.85 (9H, s), 1.13 (3H, t, J = 7. 1 Hz), 2.42 (2H, 
s), 3.28-3.31 (2H, m), 4.07-4.15 (2H, m), 4.55 (1H, t, J = 7. 4 Hz), 7.00 
10 (2H, d, J = 7.8 Hz), 7.09 (2H, d, J = 8. 1 Hz), 7.36 (1H, t, J = 7. 7 Hz), 
7.51 (1H, ddd, J = 1. 1 Hz, 1. 9 Hz, 8.0 Hz), '7. 78 (1H, ddd, J = 1. 1 Hz, 1.7 
Hz, 7.7 Hz), 7.89 (1H, t, J = 1. 8 Hz) ; IR (neat) 2953, 1738, 1694, 1229 cm" 1 
4) (2RS, 3 RS) -3- (3-^na7s=;H -3-t (4- 

15 mtm& 3. 22g (23. 65!) */»/) *5*t?7W£^?\«'3 0 m 1 <PX*MW 
Lf£frt>7m4k*$mi- h V *A 1 . 78g (4 7. 2 § !) 4rM"T?JP*. % 

nbtitzmm^ 3- (3-* a 

P7i=/V) -2 - ( 4 -^t'O'f v'/l') - 3 -*^r y 7'P MXrl/Wt^A'A. 

20 564g(l 1.805]) */V) (DVx.?->V^—=TJV 3 0ml M^tK^TT^P;^ 

fyyj-KXnU^ (^t^/lfill^=15/l-6/l) \ SAMb^# 
25 fc„ 

IK* 3. 8 2 8 g W8 3% 
'H-NMR (CDClj, 200 MHz) 5 0.86 (9H, s), 0.95 (3H, t, J = 7.2 Hz), 2.42 (2H, 
s), 2.84-3.00 (3H, ra), 3.13 (1H, d, J = 2.6 Hz), 3.91 (2H, q, J = 7.1 Hz), 
5.03 (1H, t, J = 3. 1 Hz), 6.98 (4H, s), 7.26 (3H, s), 7.42 (1H, s) ; IR (neat) 
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3468, 2951, 1726, 1709, 1476, 1375, 1364, 1236, 1184, 1032 cm -1 
5) (4RS, 5SR) -5- (3-^0 71^) -4- 

(2RS, 3RS) -3- (3-^on7i-^) -3-fc Kp3^-2- (4-**-< 
5 isf-A***?/*) zfuh°^-y^T^3. 756g (9. 6575; V ^/W-) , t|c^ 
fci-bVV&O. 77g (19. 35 s ;—;V2 Om K TKl Om K 

zmmmi-hvv&xtfrm, m^be@*lt. urs, srs) -a- o 

10 -^dp7i -3-t (4 -^^>-^W< y vvv) 7° n fcT^l/ft 

±f#fc|fr©Th7t Kd^7^3 OmllSl; MJ^A-TS. yi. 6 2m 
1 (11. 65!)^) , ^7i-;U^*!J/l'7v ! K2. 92g (10. 6 5. JJ 

3 / 1 - 1 / 1 ) % IBfcrfvW^ 77n e/Uoi-x/W^^-^ V «t 5 L*C S 

HK*2. 5 17g W7 3% 
mp 197-198t:; ^-NMR (CDC1 3 , 200 MHz) 5 0.87 (9H, s), 2. 18 (1H, dd, J = 11.0 

20 Hz, 13.6 Hz), 2.30 (1H, dd ; > J = 4. 0 Hz, 13.8 Hz), 2.44 (2H, s), 4.18-4.30 
(1H, m), 4.99 (1H, br s), 5.76 (1H, d, J = 8. 2 Hz), 6.92 (2H, d, J = 8. 0 
Hz), 7.04 (2H, d, J = 8.0 Hz), 7.24-7.38 (4H, tn) ; IR (KBr) 3268, 2959, 1740, 
1240, 1017, 791 cm" 1 ; Anal. Calcd for C 21 H 24 C1N0 2 : C, 70.48; H, 6.76; N, 3.91. 
Found: C, 70.56; H, 7.00; N, 3.62. 

25 6) (IRS, 2SR) -2-75;-l- (3-^nD7i-;i/) -3- (4-^ 

yj-)V7 ct zfvs*y-i -it'— 

(4RS, 5SR) -5- (3^Pn7s=/l>) -4- (4-^t^yf^yv 5 /!/) 
-1, 3-^f-^il *Jy-2-Jry2. 3 3 5 g (6. 5 25 $!)^) h^W^-f 
hVt?&l. 04g (26. 15!)^) *^5 r ;— ^3 Om l-7klm 1 $>X\ 
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flXfil. 8 14g W8 4% 
mp 118-120°C; l H-NMR (CDC1 3) 300 MHz) 5 0.88 (9H, s), 2.31 (1H, dd, J = 10. 5 
5 Hz, 13.8 Hz), 2.45 (2H, s), 2.72 (1H, dd, J = 3. 3 Hz, 13.8 Hz), 3.29 (1H, 
ddd, J =3. 3 Hz, 4. 8 Hz, 10. 5 Hz), 4.67 (1H, d, J = 4.5 Hz), 7.00-7.06 (5H, 
m), 7.24-7.32 (2H, m), 7.42 (1H, s) ; IR (KBr) 3130-2770, 2953, 1576, 1476, 
1420, 1364, 1192, 1040, 949, 855, 779, 729 cm" 1 ; Anal. Calcd for Cy^CM): 
C, 72.38; H, 7.90; N, 4.22. Found: C, 72.24; H, 7.97; N, 4.02. 
10 7) N- [ (IRS, 2SR) -2- (3-^PP7i-/V) -2-tKP^-l- 

-6, Ko-5H-^W [a]- 

(IRS, 2SR) -2-75;-l- (3-^no7x=/l/) -3- 

fvy^;v) -fv/^-y-i-jr—fVO. 30 o g (0. 9 04^^) > 6, 7- 

15 V s ): FP-5H-0!/ [a] ^D^ry-l-*/HKy®0. 17g (0. 90 

%D*JV) „ l-k Yn^%/^v9Y^T^A^omO. 1 4-g (0. 9 0?y 
• *M &T-tr h-MJ/HOml-N, N-v^ f;^^AT 5 K 2 m 1 ^X'ffift t 

t£& fe 1 -x-f-A^ 3 - ( 3 -vV 9vu7 ?;7n £Vu) itflsifrM 5 K • . 

l 7 g (0. 9 0 5 V *M *MtL, SfiTf-llfeiJtttLfc. fi&#«rBHfc t 3vi'fc 
20 $!R U ^^7K»^ h y 17 ^7K^T'gfe#, &7KJ«^ ^v^7A T*i£M> f y * 

*7H:»Lfcfk 8fjtt*r«l£g*Lfc. #&*LfcBHMfr$\ Bt^^-^yy 

JCtftO. 3 7 7 g lDt^8 3% 
mp 147-149°C; 'H-NMR (CDC1 3 , 300 MHz) 5 0.88 (9H, s), 1.95-2.04 (2H, m), 
25 2.17-2.23 (2H, m), 2.46 (2H, s), 2.62-2.71 (3H, m), 2.97 (1H, dd, J = 4. 2 
Hz, 14.4 Hz), 4.38 (1H, d, J = 4. 2 Hz), 4.63-4.72 (1H, in), 5.04 (1H, t, J 
= 3.8 Hz), 5.69 (1H, d, J = 7. 5 Hz), 5.99 (1H, td, J = 5. 4 Hz, 12.0 Hz), 
6.33 (1H, d, J = 11.7 Hz), 6.88 (1H, dd, J = 1.2 Hz, 7.5 Hz), 7.01 (1H, t, 
J = 7. 5 Hz), 7.05 (4H, s), 7.14 (1H, d, J = 6. 3 Hz), 7.27-7.35 (3H, m), 7.48 
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(1H, s); IR (KBr) 3376, 3331, 2959, 1626, 1528, 779, 766 cm" 1 ; Anal. Calcd 
for C 32 H3 6 C1N0 2 : C, 76.55; H, 7.23; N, 2.79. Found: C, 76.38; H, 7.19; N, 2.52. 
MM®! 3 4 5 

[ (IRS, 2SR) -2- (3-^Pn7s^) -2-tKn*i/ 
5 -1- (4-**'<lsf-A~<l<'i?M 1"7 9 K 

(IRS, 2SR) -2-757-1- (3-^oo7x^) -3- (4-**^yf 
^7*=^) ^n^^-l-d— /K). 3 0 0 g (0. 9 0 45!)^) % 4-7/k 
to-l-t7FxiO. 17g (0. 9 05 5*^) x l-tKP^v"<vyM) 
T^-^Tk^O. 14g (0. 9 05y*/W) fcT-fe h= h JJ/H Oml-N, 
10 N-i>^ f;k*^A7 5 K 2 m 1 4>T*jf# Lfc# b 1 /W- 3 - ( 3 9vU7 
5 / -fu D;Vi£*M 5 F • fflmo . 1 7 g (0. 905U ^/W) SrJDx, 

15 B#J^&#fc 0 

JfcgO. 3 00 g JfX^6 6% 
mp 150-1511C; 'H-NMR (CDC1 3 , 300 MHz) 5 0.89 (9H, s), 2.48 (2H, s), 2.73 
(1H, dd, J = 11.3 Hz, 14.6 Hz), 3.04 (1H, dd, J = 4. 2 Hz, 14.4 Hz), 4.19 
(1H, d, J = 4. 5 Hz), 4.72-4.81 (1H, m), 5.11 (1H, t, J = 3.9 Hz), 5.86 (1H, 

20 d, J = 8. 1 Hz) , 6. 94 (1H, dd, J = 8. 1 Hz, 9. 9 Hz), 7. 04-7. 12 (5H, m), 7. 27-7. 40 
(3H, m), 7.46-7. 58 (3H, m), 7. 94 (1H, d, J = 8. 1 Hz), 8.08 (1H, d, J = 7. 5 
Hz); IR (KBr) 3275, 2955, 1642, 1626, 1541, 1426, 1264, 1236, 1051, 760 cm" 1 ; 
Anal. Calcd for C 31 H 31 C1FN0 2 : C, 73.87; H, 6.20; N, 2.78. Found: C, 73.69; H, 
6.02; N, 2.59. 

25 ggffitt 3 4 6 

5-^PP-N- [ (IRS, 2 SR) -2- (3-^pp7i=/1') -2-t Kd^rv'- 
1 - ( 4 -**s<i/?-;\"<i/V;v) :n?vi/l -fy $ v^- 1 --fj/v^-f 5 K 

(IRS, 2 S R) -2-7X/-1- (3-^P07s-/U) -3- {A-^ir^t 
)\>7^~}V) 3 0 0 g (0. 9045!)^) „ 

646 



WO 02/059077 



PCT/JP02/00S32 



D-l-t7fx|0. 19g (0. 9 0 0^) x 1-k Kndf^yyUJr 
/k*?q!|£l 0 . 14g (0. 9 0^^) ?:7tf^H);H0ml-N, N- 
^ K 2 m 1 «f>-Cj*# Lfcifi* £> 1 -ac77U- 3 - ( 3 5 7 

t°d tvp) 5 k • mm&o . i7 g (o. 90-;!) £jp*. % && 

5 T*-P.fcJi# Life. El^£B®afvHc*R U h !> ? A**»TCftMK 

Sfe^A JRftO. 3 6 7 g IlK^7 8% 

10 mp 168-169°C; 'H-NMR (CDCl 3 -DMSO-de, 200 MHz) 5 0.88 (9H, s), 2.46 (2H, s), 
2.81 (1H, dd,' J = 10.6 Hz, 14.6 Hz), 2.94 (1H, dd, J - 4. 6 Hz, 14.4 Hz), 
4.72-4.86 (1H, m), 5.04-5.11 (2H, m), 6.97-7.14 (5H, m), 7.23-7.37 (4H, m), 
7.42-7.58 (4H, m), 7.67 (1H, d, J = 8. 4 Hz), 8.29 (1H, d, J = 8.6 Hz); IR 
(KBr) 3272, 2957, 1636, 1537, 785 cm" 1 ; Anal. Calcd for C^Cl^Dy: C, 71.54; 

15 H, 6.00; N, 2.69. Found: C, 71.63; H, 6.09; N, 2.58. 
4 7 

N- [ (IRS, 2SR) -2- (4-7;l/tP7x=;l/) -2-fc Kndri/:n?7Wl- 
[3- (2, 2, 3, 3-rl«77;l'tD7'a^;V) ] A^$yt 

t e r \,--f s f-A f 

20 1) 3-(4-7/l/tD7i=;V) -2-[3- (2, 2, 3, 3-T by? JV*vy° 
oft^) +*vi?A/\ -3-J-*yy°ut°j-y^?-/i> 

2, 2, 3, 3-t byzr/uti-ri-i- (3-/?-/uy^=/u) 7°vs*y-i-jr^7 . 
484g (33. 995 !J *M s N-^d^e-^^V^ 5; K6. 0 5 g (3 4. 

o^y^/u) s 2, 2' -Tv*}?* My?'Tn~h})M o. 2 g <Dwmb%m 
25 4 0ml 1 . 5 R»njf&if SfS Ltz, Kjm*35!6Uz!m Lfc& s 

(4-7^P^Vi/-T/U) gj&ccfvW. 15g (34. 0^!!^) ©1, 
0 m 1 Mfc&ftT 6 0 b D ^©»-«77 
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-f 1. 36g(34. 05!) m ^tlo. 5 BftRHftft tfCo 

£i|xtt:±*e#*:1R#© 1 , 2 -vM h ^f^^ ^ 3 0 m 1 it^IMiv 3S. 
T*- lfejf#Lfc„ &j&$<Sr7k£&3\ «^f-^T'2[i]ttWLfc 0 *ibfc|r$Jf & 

6 Uy&tui- h^7 7W-t-T»L(^^y/B^^^=l 5/1-9/1), 

Jtfefifcft 4**6. 60 8 g 112354 5% 

Ml-NMR (CDC1 3 , 300 MHz) S 1.12 (3H, t, J = 7.2 Hz), 3.41 (2H, d, J = 7. 5 
Hz), 3.40-4.15 (2H, m), 4.59 (1H, t, J = 7.4 Hz), 6.28 (1H, tt, J = 5. 6 Hz, 
10 52.5 Hz), 7.13 (2H, t, J = 8.7 Hz), 7.44 (1H, t, J = 8. 0 Hz), 7.59 (1H, d, 
J = 7. 5 Hz), 7.93-7.96 (2H, m), 8.01 (2H, dd, J = 5. 6 Hz, 8. 9 Hz); IR (neat) 
1736, 1686, 1599, 1508, 1302, 1273, 1238, 1159, 1115, 849 cm" 1 
2) (2RS, 3RS) -3-.(4-7;UtB7i^) -3-tKP^-2- [3- 
(2, 2, 3, 3-f b77/^a-i-tKp^ntVw) /pW 

15 >m^^ 

mtM^4 . 1 6 g (30. 55 V.^M &*Jx-7A'X-- 1 7-A'5 Om 1 fpXffift 
Lt£tft>*mik*t%1-hy !7A2. 31 g (6 1. lO^/l-) ZMUXlMZ-, 

zcD&t. 2 mmmw tfc D m^^mm^xm^ w^^-T^xmrn % 

20 *B7i=/l') -2- [3- (2, 2, 3, 3-fl>77/^P7"pet=/V) 

/l^3 -3-^y^Pt:°^-y^^V6. 5 40 g (15. 2 7 5 U tjU) <D*J=-*f- 
,1^—7^3 OmlM^TK^TT^nx., ^©£$2 0#«#Lfc 0 

^5^=3/1-1/1) , i#jfe£#fc, 
**tfe*3E* HRi:5. 9 5 8 g (S!$9 0 0 /o 

'H-NMR (CDC1 3 , 300 MHz) 5 0.90 (3H, t, J = 7. 1 Hz), 2.78 (1H, s), 2.93-3.03 
(4H, ra), 3.78-3.89 (2H, m), 4.93-5.03 (2H, m), 5.96 (1H, ddt, J = 2.4 Hz, 
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8.5 Hz, 53.2 Hz), 7.03 (2H, t, J = 8. 7 Hz), 7.11-7.15 (1H, m), 7.19 (1H, 
d, J = 7.2 Hz), 7.24-7.28 (2H, ra), 7.34 (2H, dd, J = 5. 4 Hz, 9.0 Hz); IR 
(neat) 3418, 1715, 1607, 1512, 1377, 1229, 1186, 1159, 1100, 1057, 839 cm -1 

3) (4 R S, 5SR) -5- (4-7;^p7x^) -4- [3- (2, 2, 3, 
5 3-fh7 7;vtn-l-t Kndpv^P^) ^vvkl -1, 3-**tyV 

( 2 R S, 3RS) -3- (4-7^Q7x^) -3-fc Kb 2- [ 3- (2, 
2, 3, 3-rh77;^p-l-t Kn^/atVv) zfv MJrlAkzz. 

?VV5. 8 78 g (13. 5 95U^) , imfct V V »7 A 1 . 09 g (2 7. 
10 2 5!)^) % * 9 J— ;V2 Oml,*30ml, ff7t Ko77>'20ml© 

^E^M*bT, (2RS, 3RS)-3-(4-7/l'tn7 I ^)-3-tF 
Ddrv'-2- [3- (2, 2, 3, 3-f 7^tP-l-t Kd^^P^) 

±T?#fc?£#Wx 1-7 t Kn77>5 0ml» b yxf/V7?y2. 2 7 m 
1 (16. 3i!)^H , ^7 I -^^y;V7v i K4. 12g (15. 059 

20 3/1-1/2) N 

$3t&'$# llKft 5 . 0 0 1 g 9 2 % 

^-NMR (CDCI3, 300 MHz) 5 2.14-2.38 (2H; m), 4.17-4.25 (1H, m), 4.34-4.42 
(0.5H, m), 4.87-4.89 (0. 5H, ra), 4.96 (0. 5H, br s), 5.02 (0. 5H, br s), 5.73 
(0.5H, d, J - 8.7 Hz), 5.78 (0. 5H, d, J = 8. 7 Hz), 6.08 (1H, dt, J = 9. 7 
25 Hz, 53.4 Hz), 6.86 (0. 5H, s), 6.99-7.36 (7. 5H, m) ; IR (neat) 3304, 1744, 
1514, 1236, 1101, 1067, 735 cm" 1 

4) (4RS, 5SR) -5- (4-7;^P7x^) -4- [3- (2, 2, 3., 

3-fh77;i'tP7"pW-/i') ^y^/v] -1, i?y-2-*y 

(4RS, 5SR) -5- ^^/U) -4- [3- (2, 2, 3, 3- 
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#V5. 7 7 9 g (14. 4 05!)^) t V V ^fvUT % V 1 6 . 1ml (11 
5 5 y *M J-jVK/Vfc**/ K 2 0 m 1 4> T*if # U r.tlt^jy.X*H^{b«)S 

Ht'y^y^g. i7g (57. 6$y^u) 0^f;^*^K3Omi 

l&I;3. 7 7 2 g W6 6% 
10 v 5 ^ yyp tV^-x/Vj; *)ft&&LXs 6M)*£#7t 0 

mp i49-150 o C; 'H-NMR (CDC1 3 , 300 MHz) 8 2.41 (2H, d, J = 7. 5 Hz), 4.31 (1H, 
. q, J = 7.4 Hz), 5.69 (1H, s), 5.79 (1H, d, J = 8. 1 Hz), 6.27 (1H, tt, J = 
5.4 Hz, 52.6 Hz), 7.11 (2H, t, J = 8. 6 Hz), 7.31-7.36 (3H, m), 7.46 (1H, 
t, J = 7.7 Hz), 7.68 (1H, s), 7.96 (1H, d, J = 8. 1 Hz) ; IR (KBr) 3250, 1740, 
15 1690, 1516, 1240, 1115, 1096 cm -1 ; Anal. Calcd for C 19 H M FsN0 3 : C, 57.15; H, 
3.53; N, 3.51. Found: C, 57.12; H, 3.57; N, 3.41. 

5) (4RS, 5 SR) - 5- (4-7/l/tD7i-/l/) -2-t^y-4- [3- (2, 
2, 3, 3-7f7 7;Ut.P7 s nt''^/l') -<y^] -1, 3-^WJ)v?y- 
3-*>/V7$y&t e r t-Zff-JV 
20 (4 R S , 5SR) -5- (4-7^to7i=;V) -4- [3- (2, 2, 3, 3- 

7h77;l'to7'nt'^) *<>i?As\-l, 3 -^f-yy ^^-2-^-^2. 1 
9 9 g (5. 5 0 7 5 y^EvV) ... Z^gfc^-t e r 4 4 g (6. 6 1 

SJJ*A0 ^ 4-N, N-^W5/tl^y6 7mg (0. 5 55!)^) <D 

25 nbfitcmm^])^^^7^x2^h^yy^^xmmL(^^/m 

6fe££iS U&2. 178g J|X^7 9% 

mp 116-1181C; 'H-NMR (CDC1 3 , 300 MHz) 5 1.52 (9H, s), 2.69 (1H, dd, J = 9. 0 
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Hz, 14.4 Hz), 2.99 (1H, dd, J = 4. 1 Hz, 14.3 Hz), 4.83 (1H, ddd, J = 4. 4 
Hz, 7.1 Hz, 9.2 Hz), 5.68 (1H, d, J = 7. 2 Hz), 6.27 (1H, tt, J = 5. 6 Hz, 
52.5 Hz), 6.94 (2H, t, J = 8. 7 Hz), 7.04 (1H, d, J = 7.8 Hz), 7.13 (2H, dd, 
J = 5. 1 Hz, 8.4 Hz), 7.28 (1H, t, J = 8.0 Hz), 7.33 (1H, s), 7.84 (1H, d, 
5 J = 8.1 Hz); IR (KBr) 1806, 1701, 1516, 1372, 1159, 1113, 1076 cm" 1 ; Anal. 
Calcd for C 24 H 22 F 6 N0 5 : C, 57.72; H, 4.44; N, 2.80. Found: C, 57.66; H, 4.41; 
N, 2.66. 

6) N-[(1RS, 2 SR) -2- (4-7^P7t^) -2-fc \fv^i/^ 
, w ! _ [ 3 _ ( 2 , 2, 3, 3-rh7 yjVtvzfn X?*~)V) ^si/jW] ] #/W-s 
io $ ^61 1 e r t -~f s f->v 

" (4 R S, 5.SR) -5- (4-7^tP7i=/V) -2-^y-4- [3- (2, 2, 
3, 3-rh77^n7pf^;v) ^y^] -l, S-^^/V 
;^ytt e r t-7^2. 0 30 g (4. 0 6 5$!)^) ©Th7tFn7 
v 7^2 0mimm\CfcMlk1-b})t&0. 16g (4. 0 65^/1-) ©^^Z- 

i5 ;n o m i mmzfc&Ttox-, 1 mmm$ tfe„ a&^&ii^^vH^f* 

IlXfil. 6 9 2 g IR*8 8% 

20 rap 157-158*0; l H-NMR (CDC1„ 300 MHz) 8 LSI (9H, s), 2.76 (1H, dd, J = 9. 9 
Hz, 14.4 Hz), 2.86 (1H, dd, J = 4. 2 Hz, 14.1 Hz), 3.07 (1H, s), 4.04-4.13 
(1H, m), 4.65 (1H, br d, J = 9. 3 Hz), 4.94 (1H, s), 6.29 (1H, , tt, J = 5. 6 
Hz, 52.5 Hz), 7.08 (2H, t, J = 8. 7 Hz), 7.34-7.48 (4H, m), 7.81 (1H, s), 
7. 93 (1H, d, J = 6. 9 Hz) ; IR (KBr) 3353, 1682, 1534, 1514, 1242, 1225, 1171, 

25 1113, 1005 cm' 1 ; Anal. Calcd for <yy,N0 4 : C, 58.35; H, 5. 11; N, 2.96. Found: 
C, 58.12; H, 4.94; N, 2.79. ^ 

mmm 3 4 8 

4-7/V^-o-N- [ (IRS, 2SR) -2- (4-7jU$-u7ol~M -2-fc F'P^r 

%/- 1- [3- (2, 2, 3, z-7-Yjyjvirxizfti^^r~/v) •O'^/v] af-AO 
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•7-7 9 1 -#>nJ?*f- 5 K 

N- [ (IRS, 2SR) -2- (4-7/PtB7x^) -2-fc Kn^fi^^vl/- ■ 
1- [3- (2, 2, 3, 3-ff77/l'#P/Pfi-=;V) ^<yi?/U] ] #/W^$ 
y^ter t-^f/W. 42 3 g (0. 8 9 3 5 V *M <D hi) 7/1/* P SHR 5 
5 m 1 «s*R*-M*e 1 5 £fflji#Lfc„ SffiiR&JflE®* Lfc&> U 

±T*#fc»s 4-7>UtB-l-t7hxj|o. 17g (0. 8 9?y^/V) > 
l-t Fu^-i/siy/ MJ 7:/— 14 g (0. 8 9§y^) %7± 
10 F=HI;H5ml *-CtWf Uft* £> 1 3 - ( 3-S>> 771/7 5 7 7°n t° 

AO HArifi*M % K • I7g (0. 8 9 5; y ^7U) fciq*., gfiT-Hfe 

A?ut h^7 7^^ttlL (^*^://g|^7/l/= 2/1-1/1) > V 7 
B&tirA MO. 3 64g W7 5% 

rap 160-162°C; X H-NMR (CDCl 3 -DMSO-d 6> 300 MHz) 5 2.94 (1H, dd, J = 10.5 Hz, 
14. 4 Hz), 3.01 (1H, dd, J = 5. 1 Hz, 14. 1Hz), 4.66 (1H, d, J = 3. 6 Hz), 4.74-4.83 
(1H, m), 5. 07 (1H, t, J = 3. 6 Hz), 6. 26 (1H, tt, J = 5. 6 Hz, 52. 5 Hz), 6. 97-7. 11 
20 (4H, m), 7.24 (1H, dd, J = 5. 3 Hz, 8.0 Hz), 7.38-7.61 (6H, m), 7.68 (1H, 
d, J = 8.7 Hz), 7.90 (1H, s), 7.96 (1H, d, J = 8. 1 Hz), 8.06 (1H, d, J = 
8. 1 Hz) ; IR (KBr) 3277, 1703, 1644, 1626, 1601, 1512, 1231, 1113, 835, 762 
cm" 1 ; Anal. Calcd for C^H^NO,: C, 63.86; H, 3.88; N, 2.57. Found: C, 63.49; 
H, 3.49; N, 2.45. 

25 mmm 349 

4-7/V^-n-N- C (IRS, 2SR) -2- (4-7^p7i=;V) -2-fc Ko^ 
[3- [1- (1, 1, 2, 2-7f77;l'tBxf;l/) fc*=/U] /*^7>] 

9£,*?'A'Y y 7i=^*X*=?AO. 36 g (1. 0 0$y*/W) C97l>7 
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k 5ml»ifitt e r t-^f^D HO. llg (1. 

00- ;!)^) fcjnx., 0. 5^mmWLtc 0 Ztl^ 4-7;^n-N- [ (1R 
S, 2 SR) -2- (4-7;^0 7x=/V) -2-fc Kp^$/-1- [3- (2, 2, 3, 

5 $K0. 181 g (0. 3 3 2 511^) ©fh7tFP77V10ml»Jfl 

1- 1/1) % ^y^Pif/^-r^-^f-^J:i9^bU-C, I#J<fe£#fc 0 
10 JfcttO. 146g iK^8l% 

mp 162-163°C; 'H-NMR (CDClj-DMSO-dg, 200 MHz) 5 2.86 (1H, dd,. J = 10.6 Hz, 
14.2 Hz), 2.99 (1H, dd, J = 6. 6 Hz, 14.2 Hz), 4.73-4.86 (1H, m), 5.01-5.06 
(2H, m), 5.63 (1H, s), 5.75 (1H, tt, J = 4.6 Hz, 53.2 Hz), 5.87 (1H, t, J 
= 1.7 Hz), 6.96-7.27 (9H, m), 7.37-7.57 (4H, m), 7.67 (1H, d, J = 8.6 Hz), 
15 8. 06 (1H, d, J = 8. 4 Hz) ; IR (KBr) 3262, 1642, 1626, 1601, 1537, 1510, 1264, 
1229, 1111, 1053, 833, 758 cm" 1 ; Anal. Calcd for CacH^^O^O. 3^0: C, 65.64; 
H, 4.33; N, 2.55. Found: C, 65.53; H, 4.04; N, 2.37. 

mmm 350 

5-^DC-N- [ (IRS, 2 SR) -2- (4-7;^P 7 ol~)V) -2-t Kn^v 1 
20 -l-[3-(2, 2, 3, 3-rf77/^n7nft=;v) xf;V] t 

N- [ (IRS, 2SR) -2- (4-7;V%-v7^~/U) -2-t: Yu^-^^jV- 
1- [3- (2, 2, 3, 3-fF7 7/VtP7nt°t^) ^^^] ] 
yitert-7*^0, 46 2 g (O. 9 7 6 ^*^) Ohy7;^o^i5 

25 m i mmzm^x 1 5 ftmtm uc 0 uc& s *x*%®. u « 

±T#fc«^ 5-^nn-i-t7hi|0. 20 g (O. 9 85!)^) , 1- 
t Kp ^iy^<yy h V T^—jU^m 0. 15g (0. 9 8 5 y %T± 
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H/H5ml ifi 6 1 -o^/P- 3 - ( 3 ?VKT 5 t>) * 

/UtfW 5 F • HMMitO . 19g (0. 9 8 5!)^^) &flPx., UfeflfcteL 

^i^A-eftj*, »«ESr»BEe*Lfc 0 *^W7i>^ n 

5 vh^77-f-Kttt«l (^f-y/lttl^A/=2/l-l/l) , i>-fy^ 

flRfiO. 4 2 9 g Jfc*7 8% 
rap 154-155^; l H-NMR (CDCl 3 -DMS0-d 6 , 300 MHz) 8 2.94 (1H, dd, J = 10.7 Hz, 
14.0 Hz), 3.04 (1H, dd, J = 4. 1 Hz, 14.0 Hz), 4.75-4.85 (1H, m), 4. 87 (1H, 

10 d, J = 3.6 Hz), 5.05 (1H, t, J = 3. 9 Hz), 6.28 (1H, tt, J = 5. 5 Hz, 52.4 
Hz),' 7.09 (2H, t, J = 8.6 Hz), 7.23 (1H, t, J = 8. 0 Hz), 7.33 (1H, t, J = 
9.0 Hz), 7.44-7.56 (6H, m), 7.61 (1H, d, J = 7. 5 Hz), 7.91 (1H, s), 7.98 
(1H, t, J = 8.4 Hz), 8.30 (1H, d, J = 8. 1 Hz); IR (KBr) 3279, 1703, 1640, 
1537, 1512, 1231, 1113, 787 cm -1 ; Anal. Calcd for (^HaClFsNOj '0. 5H 2 0'- C, 61.01; 

15 H, 3.88; N, 2.45. Found: C, 61.21; H, 3.96; N, 2.82. 
HJ£#J3 5 1 

5-*nn-N-[ (IRS, 2 S R) -2- (4-7 jvirny *.=-}V) -2-t Kn^ 
-l- [3- [1- (1, l, 2, 2-ff7 7;i'tnxf;i') tf=/Kl ^O-vvk] 

20 &fc*?-/Uh})7^~^-fcXfc-'?&0. 39g (1. 1 0 $ ©f Y? 

t KP77V1 5 m 1 «BfcfcM."T? t e r t-7° b^>*>V 9^0. 12g (1. 
10^!)^) fcftlTU 0. 5B$BB«H$Lfc. £*U^ [ (IRS, 

2 SR) -2- (A-7 ;ls*n-7 ^~;V) -2-k Yu*i/-1- [3- (2, 2, 3, 3 

25 KO. 206 g (O. 3 6 7^1l^)©rf7t ]'P77yi Oml^ePi I 

y * 7A^o?h^77^^:xiliL (^D- y/@fcg^x?vv= 2 / 1 - 
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efeffr* MO. lOOg JR^4 9% 

mp 162-163°C; 'H-NMR (CDC1„ 300 MHz) 5 2.81 (1H, dd, J = 10. 7 Hz, 14.3 Hz), 
3.08 (1H, dd, J = 4. 2 Hz, 14.1 Hz), 3.28 (1H, d, J = 3.6 Hz), 4.79-4.89 (1H, 
m), 5.08 (1H, t, J = 3.8 Hz), 5.63 (1H, s), 5.72 (1H, tt, J = 4. 0 Hz, 53.4 
5 Hz), 5.89 (1H, s), 7.10 (2H, t, J = 8. 7 Hz), 7.18-7.32 (7H, m), 7.43-7.50 
(3H, m), 7.57 (1H, d, J = 8.4 Hz), 7.59 (1H, d, J = 8. 4 Hz), 8.33 (1H, d, 
J = 8.4 Hz); IR (KBr) 3621, 3248, 1638, 1541, 1508, 1223, 1101, 789 cm -1 

mmm3 5 2 

N- [ (IRS, 2SR) -2- (3-^oo7x=;l/) -1- [4- (2, 2-i?7J\s* 
10 u-3-/f-ju^=f-;u) -2-fc Kn^rv^fvk] ^A-^V-^t e r t- 

•?W!?A2 2. 5g ( 9 2 5 5: JJ */V) , 3i?|U>ltf)S:^f/^f 
;U4 0 0ml^Ijfl«5b, 4-^f;U^/^a!)F6 5. Og (4 6 3 
15 5 ]) *M o^f-A^—^s 0 0ml M&MT*$o < 9 bffiT U $T*& 
Tt, ifito. 5B#ra^#tfc 0 icM^y^fo = h 1)^2 1. 3 1g 

(3 0 8. 3 $ y ^) ©S^c?vVoc~7Vt' 1 0 0 m 1 ^SttK^TT^T U ^ 

5/1-9/1) % Btt%£#fc 0 

I&fi5 2. 6 4 g W9 7% 
^-NMR (CDCl a , 300 MHz) 6 1.09 (6H, d, J = 6.9 Hz), 2.33 (3H, s), 2.67-2.77 
25 (1H, m), 3.70 (2H, s), 7.08 (2H, d, J = 8. 1 Hz), 7.13 (2H, d, J = 7. 8 Hz); 
IR (neat) 2971, 1713, 1514, 1464, 1042, 781 cm" 1 
2) 4- (2, 2-v 5 ^y^D-3-^f/U^/l') Y/^y 

(4-^f;i/7x-;i') ^y-2-ty2 5. 0 0 g (14 1. 8 
^V^/u) b (SfccfvUTSV) t;U77-HJ7/Vt!) K2 5. lg (15 6 5 
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LT (^^i^y-^dr^y/ft^^=2 0/1) \ @W^Sr#fc. 
5 !Rft8. 5 6 2 g 11X^3 1% 

X H-M1R (CDC1 3) 300 MHz) 6 1.04 (6H, d, J = 6.9 Hz), 1.91-2.05 (1H, m), 2.33 
(3H, s), 3.09 (2H, t, J = 17.0 Hz), 7.12 (2H, d, J = 8.1 Hz), 7.17 (2H, d, 
J = 8. 4 Hz) ; IR (neat) 2975, 1514, 999 cm" 1 

3) (4 R S , 5SR) -5- (8-^BB7i=^) -4- [4- (2, 2-^7 A" 
10 ^-a-3-^^T'^v) -2-^y-l, 3-^-^-9-^H ^^-3-*^ 

l/W. t e r t -zff-JV 

A- (2, 2-^yyV^-a- 3- ^J-JV^f-jV) YA^-^A. 0 6g, N-/d« 

^v-W5K3. 64 g (2 0. 5$!)*/W N 2, 2' -7/tf* Wy^fP 

= Ml AO 30mg© mm$& 3 0ml 1 . 5 ttNAPftiSSE Lfc KJ&$ 
16 SrMfcJfriflLfcflL efe««**ilUTl*t, ttJRSr^^^-Cft^bfc. 

(3-^ pccyy-f/l/) ffifecTV^. 64 g (2 0. 5 CD 1 ,. 2- 

^f^x^y4 0ml ^I^JfrT 6 0 h V V A©St»^7 7 ^ 

J'SSftO. 82g (2 0. 5$!J*A') £#PX., ■*■©**(). 5R#ffljf#Lfc. 
20 ^th\C±X~'&ft&fc<D 1 , h^x^y2 Om lM^MtlPi M 

fiy&fvrYtfyyj- Kt^/fti^=l 5/1-9/1) iCiiU 
3- (3-7PP7x=;U) -2- [4- (2, 2-^7/^P- 3-^ f-JU^A^) 
25 v^] -3 y y P lftySxf;Wft4^^^fe»i: LT#fc. 

2. 49g (18. 3$y *A0 %V^;\<^~ 1 r)\> 3 0ml ^» 

ufc#&**fc*?*-*-hy 38 g (3 6. 6$y*/u) ^ax-Anx., 
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-C2Hlttttlbfc. **fc«M*#Mc«Ht^^-*'>'$'A-Tffaft, M£$E@£b 

5 /U=9/l-6/l) IdU (2RS, 3RS)-3-(3-^DP7^;V)-2- 
[4- (2, 2-&7Atf-v-3-*7-A''7'f'A') "S^WI -3-t Kb^v'T'pW 

±T»ftfc«#s 1 S)£*iMb^ ^ P ***«8BR 9. 2 6 m 1 ( 9.265D , 
^;^20mKfF7tKn77>'20ml ©»frW fc£fi"tMftJ8# bfc. 

bfc 0 *fefcW«JB*r*i7K«BH- f !> S'A'TfftfcjfflEtilffS* bX, ( 2 R s , 

3RS) -3- (3-^po7x^) -2- [4- (2, 2-S?7Aoi-B-3-^f 

. ±t#fc B^©T h7fcKo77y40ml^ilcH /I'T ? y 0 . 7 7m 
16 1 (5. 565!)^) s i?^a-^*^*y^T^Kl. 40 g (5. 095!) 

SrJP^ 6 5°CT— Ufembfco Efc«©»«&«:ite«*U »e>*bfc»e 
*^>y*^*?^n^h/?7^ t - (^^f-^/irai^^= 3/1-1/ 
1) W§U (4RS, 5SR) -5- (3^'BB7s=^) "4- [4- (2, 2- 
i>7^P-3-^^/v^/v) -<^v?yu] - 1 , 3-*<JM*-y y 2-tyoft4 

20 d»*eftB#t bx#fc. 

±X#7t@ft> Zl^^-t e r t-^/VO. 6 9 g (3. 18 5 U ^V) \ 4 
-N, N-7^f;vr?;t , pv ; y3 2mg (0. 2 7?])^) ©71?h^MJ/l' 
3 Oml^Srifi-C-Wlfc. Rie«©««tS:«JBES*bs »&ftfc«*Sf« 

^v'y^y/^^^^D-^h^^^^-tc-c^b (^^■y/mm^f'^=9/ 

25 1-6/1) % B«#fc#fc. 

mn&M# JfcAO. 6 84g JR*7% 

'H-NMR (CDC1 3 , 300 MHz) 5 1.03 (6H, d, J = 6.9 Hz), 1.49 (9H, s), 1.88-2.02 
(1H, m), 2.57 (1H, dd, J = 8. 7 Hz, 14.1 Hz), 2.86 (1H, dd, J = 4.7 Hz, 14.3 
Hz), 3.02 (2H, t, J = 17.3 Hz), 4.82 (1H, ddd, J = 4.9 Hz, 7.1 Hz, 8.5 Hz), 
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5. 64 (1H, d, J = 7. 2 Hz), 6.63 (2H, d, J =7. 8 Hz), 6.99-7.05 (3H, m), 7.15-7.20 
(2H, m), 7.27 (1H, d, J = 8. 1 Hz); IR (neat) 2980, 1809, 1728, 1360, 1312, 
1155, 1071, 733 cm" 1 

4) N- [ (IRS, 2SR) -2- (3-^aP7x^V) -1- [4- (2, 2- 
5 pyju^-n- 3 J-fr-fffr) ^■■y-Jju] - 2 -fc Kp 3f v^^] %/v/< 5 t 

e r t-"f^A/ 

(4RS, 5 SR) -5- (3-?uu73L^;U) -4- [4- (2, 2-v^/l^n- 
3-p<^^/V) -2-**y-i, v ! ^-3-*;^>^ 

tert-^O. 6 8 4g(l. 3 8 5 ^])^) 0TK7tKn77^2O 
10 mlt&mzfrmik-f-h}) V&S 8mg (1. 4 5 0*^) ^^y-;V2ml§ 

15 Jfc*0. 5 24g HX^8 1% 

mp 139-141°C; 'H-NMR (CDC1 3 , 200 MHz) 0 1.03 (6H, d, J -6. 8 Hz), 1.37 (9H, 
s), 1.85-2.06 (1H, m), 2.64 (1H, dd, J = 10. 2 Hz, 14.6 Hz), 2.75 (1H, dd, 
J = 5.4 Hz, 14.6 Hz), 3.09 (2H, t, J = 17. 0 Hz), 3.63 (IH, br s), 4. 12 (1H, 
br s), 4.53 (1H, br d, J = 6.2 Hz), 4.91 (1H, br s), 7.07 (2H, d, J = 8. 0 

20 Hz), 7.19 (2H, d, J = 8.0 Hz), 7.28 (3H, s), 7.41 (1H, s) ; IR (KBr) 3358, 
2984, 1682, 1530, 1167, 1009 cm" 1 ; Anal. Calcd for C^Cl^NO,: C, 64.16; H, 
6.89; N, 2.99. Found: C, 64.21; H, 6.90; N, 3.01. 

mmm 353 

N- [ (IRS, 2SR) -2- (3-^no7x^) -1- [4- (2, 2-i?7 7M" 

N- [ (IRS, 2SR) -2- (3-^D7x-;H -1- [4- (2, l-W )V 
^y&l'l - 2-t Kpdr^^/u] *^/^yit e r t 
-y^-;uo. 2 0 Og (0. 4 2 7 ^y^e/u) ©M]7;^DSi2ml»I 
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±T?#fclS#s 4-7/WtP-l-t7hxi8 1mg (0. 4 „ 1- 

5 t Kndf^/ h !I7^M^6 5mg (0. 4 3 ^ y *M SrTir h = h 
y /H 0 m 1 *T'jt# Lfr tf* i -ifvU- 3 - ( 3 -V* J-JVT %;7xi tW) U)V 
5 K • tSt 82mg (0. 43$y *M Sr*P X, |fe%# Lfc 0 

v")A«, «E«Sr«ff9*Lfc 0 »fe*ifcM*S:^y *W7A^dv h 
10 ^77^|:T^SL (^^/B»^^= 2/1-1/1) , v^y^ntf 

&&&& HR*o. i53 g smee% 

mp 181-182TC; l H-NMR (CDClj-DMSO-de, 200 MHz) 5 1.02 (3H, d, J = 7. 0 Hz), 
1.02 (3H, d, J = 6.8 Hz), 1.86-2.06 (1H, m), 2.80-2.97 (2H, m), 3.09 (2H, 

15 t, J =17.2 Hz), 4.68-4.82 (1H, m), 5.07 (1H, t, J = 4.0-Hz), 5.19 (1H, d, 
J = 3. 6 Hz), 6.98-7.37 (9H, m), 7.40-7.58 (4H, ra), 7.82 (1H, d, J = 8. 2 Hz), 
8.06 (1H, d, J = 8. 4 Hz); IR (KBr) 3297, 1640, 1534, 1264, 1057, ' 774, 760 
cm" 1 ; Anal. Calcd for Cs^ClFjNO^ C, 68.95; H, 5.41; N, 2.59. Found: C, 68.88; 
H, 5.33; N, 2.55. 

20 MMffl 3 5 4 

5-^no-N- [ (IRS, 2SR) -2- (3-^nn7*^) -1- [4- (2, 

N-[(1RS, 2SR) -2- (3-^bo7i-;V) -1- [4- (2, 2-i?7A> 
25 ^P-3-^f7K/^7k) s<yi?jU] -2-t Yv^S^jV] %/W*$.y^t e r t 
-ff/UO. 20 0 g (0. 4275!)^) ©MJ7;Wo^2ml»l 
fc-Cl 5ftfflffiWLtz 0 K*S«Sr»fffy*U*:«, *-?#*U fcm*V CAW 
A* y 44 i: U IH^^T? 2 UlttW L7t„ «rH*iW^ h P t> At? 
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±-C#fc@#s 5-^nD-l-t7px|8 8mg (0. 43 5!)^) „ 1- 
t Kadrv"<yy MJTyWWkfP^e 5mg (0. 4 3 5:1;^^) &7irb~i> 
!)/Hflml *T*jf # t JfciS ^ 1 3 - ( 3 tV^T 5 7 7" n t» UA< 

/j^-f % K • tUft!fc8 2mg (0. 435!) fcSPX^ 8feJf#Ut. 

UXfiO. 17 8g )tK^7 5% 
10 mp 170-171"C; L H-NMR (CDC^-DMSO-de, 300 MHz) 5 1.02 (3H, d, J = 6. 9 Hz), 
1.03 (3H, d, J = 6.9 Hz), 1.89-2.03 (1H, m), 2.86 (lH,.dd, J -.10.8 Hz, 14.1 
Hz), 2.95 (1H, dd, J = 4. 5 Hz, 14. 4 Hz), 3.10 (2H, t,. J = 17. 4 Hz), 4.73-4.82 
(1H, m), 5.05 (1H, t, J = 3.8 Hz), 5. 19 (1H, d, J = 3.9 Hz), 7. 16-7.38 (8H, 
m), 7.44-7.58 (5H, m), 7.64 (1H, d, J = 8.7 Hz), 8. 29 (1H, d, J = 8. 7 Hz) ; 
15 IR (KBr) 3272, 1638, 1535, 1202, 785 cm-'; Anal. Calcd for C^Cl^NOj : C, 
66.91; H, 5.25; N, 2.52. Found: C, 67.01; H, 5.27; N, 2.41. 
3 5 5 

4-7/1/3-o-N- [ (IRS, 2SR) -2- (3-^no7x^) -2-fc Vu^f 
-l- [4- (t e r t-^-yf-M ^>V\ 'fy*Vy-\-l3)Vi$5; J $-% 

20 K 

1) 4- (t e r't-^yf/V) ^<l/~J/)\>T )Vn—)V 

tert-^yf^<^10. 04 g (6 7. 7 2^^) t^^/f- 
Wyrh7^9. 49g (67. 7 ©M)7^to^l O Om 1^ 

25 -ZTiVU V & t U m&^^-Z 2 0tt W L fc. fcW18J§ «r*§*ttBH- b !) * 
AX«, *SIIE«r«fee*bT4- (t e r t-OrM ^^^7;Vfk KOftA 

ji^ifc**©^ ^-Moomi wm^s *#tn 9 m-r v v ? a 

1. 28 g (3 3. 9 5P^) Sr^Li"oJw*.fc*s Lfc. RfS 
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^^77^|:tl8L (^¥*^/BHt^A'= 9/1-6/1) % Bfttofr 

5 n&mft flXftlO. 8 3g 11X^7 4% 

'H-NMR (CDC1 3 , 300 MHz) 5 0.68 (3H, t, J = 7.4 Hz), 1.28 (6H, s), 1.65 (2H, 
q, J = 7.4 Hz), 4.66 (2H, d, J = 5. 7 Hz), 7.30 (2H, d, J = 8. 4 Hz), 7.33 
(2H, d, J = 8. 7 Hz) ; IR (neat) 3281, 2965, 1462, 1015 cm" 1 
2) 3- (3-^DP7i^) -3-^y-2- [4- (t e r t-^i^vV) 
10 vVkl tf^-^SfSoc^/u 

4- (t e r t-Of-n^) ^y^/UT/^—/U4. 075g (22. 8 
. s MJoi^/UT5 >-4. 7 8ml (3 4. 3 5 JJ 0i|xf^5Oml 
8^te*#T&fc**>':*A'#=/l'3. 14g (2 7. 4 5U^/V) ©jftfikr^/p 
lOmlW^TU tOJSlO^Wlfco £C£M3^iiLT|&£ N 
15 iJtJRSr V^,v^~-y-ji,x*mW Lit. &fcfc«#©»SftfcWEe* l-c, ^ * V* 

|iJif^5. 18g (22. 95J/^^)©1, 2- 
Y^^fil/A O m 1 ^IZItK^-T 6 O %7k*{b^ MJ ^©»^77f 
yJHSMfeO. 91 g (2 2. 9$U^/U) fcflq*., *©£*0. 5B#Wjf#Ufc 0 
20 ^tHC±T?#/t^ 1 , 2-^ F^x^^2 Om 1^ 

tt*rM-ean*. N 5 0trc-«i#Lfc o KJStt**^^ g^fe^5 L /n?2iEitt 

f^=15/l) s Bftfcfcfcfc. 
25 <X*6. 9 6 9 g HX^7 9% 

l H-NMR (CDCl,, 300 MHz) 8 0.62 (3H, t, J = 7. 4 Hz), 1.12 (3H, t, J = 7. 2 
Hz), 1.23 (6H, s), 1.59 (2H, q, J = 7. 4 Hz), 3.26 (1H, dd, J = 7. 5 Hz, 14.1 
Hz), 3.32 (1H, dd, J = 7. 2 Hz, 14.4 Hz), 4.10 (1H, q, J = 7.0 Hz), 4.11 (1H, 
q, J = 7.2 Hz), 4.54 (1H, t, J = 7. 4 Hz), 7.13 (2H, d, J = 8. 4 Hz), 7.21 
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(2H, d, J = 8.4 Hz), 7.36 (1H, t, J = 8.0 Hz), 7.51 (1H, dd, J = 1. 2 Hz, 
7.8 Hz), 7.78 (1H, dd, J = 1. 5 Hz, 7.8 Hz), 7.89 (1H, t, J = 1. 8 Hz) ; IR 
(neat) 2965, 1736, 1692, 1229 cm" 1 

3) (2RS, 3RS) -3- (3-i5 r PP7i^/l') -3-fc Kp*S^2- [4- 
5 (t e r t— <l/*f-)V) s<V*?)V\ fn\fHrl/^f'^ 

91g (36. 05!) */V) fcSfcc^E—' t/U5 0 m 1 
L^6>**<b*^*^hy !>A2. 7 3g (7 2. 0^!)^) IbiOLUta*.* 
2^m#Lfe o m^O^»^6iiT^# 

10 P7s=yV) -3-^y-2- [4- (t e r t-^fvV) ^<y^l :/p fcTtfl'tt 
^tl< 6. 969g (18. 0 1 5 JJ '(D^^-f-xV^^-r-jV 3 0ml $£fj£5:2K 

16 7 P -7 h ^7 7 - L h^rt y/^f ^ 1 5/1-6/1), 

Jt&i&fr 75 lg W9 6% 

'H-NMR (CDC1 3 , 200 MHz) 5 0.63 (3H, t, J = 7. 4 Hz), 0.923 (3H, t, J = 7. 1 
Hz), 1.23 (6H, s), 1.59 (2H, q, J = 7.4 Hz), 2.84-2.99 (3H, m), 3.13 (1H, 
20 d, J = 3.0 Hz), 3.90 (1H, q, J = 7.2 Hz), 3.91 (1H, q, J = 7.4 Hz), 5.02 
(1H, t, J = 3. 1 Hz), 7.00 (2H, d, J = 8. 0 Hz), 7.18 (2H, d, J = 8.0 Hz), 
7.26 (3H, s), 7.42 (1H, s) ; IR (neat) 3480, 2965, 1728, 1715, 1375, 1192, 
1159, 1032, 789 cm" 1 

4) (4RS, 5SR) -5- (3-^PB7i=^) -4- [4- (tert^ 

25 ^>-vVkl - 1 , 3 -ir*W V i?y-2-*y 

(2RS, 3RS)-3- (3-^PQ7i^) -3-fc Kp^V-2- [4- (t e 
r t^yf-fr) ^VjU] -fu 650g (17. 100* 

/V) x Tk^-fk-T-f V !>A1. 37g(34. 25!)^) , ^^/-;k20mU 
*20mKfh7t Kn77^2 0ml©{l-g-*Sr^ig.T— Hfe^Lfc. 
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m&ttmm&tefctim-r v v ^Atm «me@*lt n (2 r s, 3 r 

S) -3- (3-^oa7i^) -3-tKP^-2- [4- (teit-^yf^) 

5 ±xilfcBft©7 f7tKP77^70ml » b !l 5 V 2 . 86m 

1 (2 0. 5%])^^) , ^7^-/V*^*y/UTi>K5. 18g (18. 8 5 V 

10 Sfe&J) JRS4. 3 12g I|X^7 1% 

mp 223-224^; 'H-NMR (CDCl 3 -DMS0-d 6 , 300 MHz) 5 0.65 (3H, t, J = 7. 4 Hz), 

1.24 (6H, s), 1.60 (2H, q, J = 7.4 Hz), 2.30 (1H, dd, J = 6. 3 Hz, 14.1 Hz), 
. 2.37 (1H, dd, J = 9.0 Hz, 14.4 Hz), 4.33-4.41 (1H, m), 5.70 (1H, d, J = 7. 8 

Hz), 6.84-6.87 (3H, m), 7.15-7.23 (3H, m), 7.27-7.33 (3H, m) ; IR (KBr) 3247, 
15 2965,- 1738, 1240, 1019 cm" 1 ; Anal. Calcd for Cj^ClNOa: C, 70.48; H, 6.76; 

N, 3.91. Found: C, 70.35; H, 6.59; N, 3.77. 

5) (IRS, 2SR) -2-75/-1- (3-?nB7*sA) -3- [4- (t e 
r t-^fvU) 7i-/l/] rfn/^l/-\--^—)V 

(4RS, 5SR) -5- (3-^PP7i^H -4- [4- (t e r t-^yf-zV) 
20 3-tWy> f y-2-ty4. 046 g (11. 315JJ^-/V) 

bim.i^YV-t7^1. 81g (4 5. 2*})*/U) ^/^40ml-*2 

25 6£J£i& 4X3:2. 8 3 3 g lfcs£7 6% 

mp Se^t; l H-NMR (CDC1 3 , 200 MHz) 8 0.66 (3H, t, J = 7. 3 Hz),' 1.26 (6H, 
s), 1.61 (2H, q, J = 7. 4 Hz), 2.30 (1H, dd, J = 10. 2 Hz, 14.0 Hz), 2.72 (1H, 
dd, J = 3.2 Hz, 13.6 Hz), 3.30 (1H, ddd, J = 3. 5 Hz, 4.7 Hz, 10.4 Hz), 4.67 
(1H, d, J = 4.8 Hz), 7.05 (2H, d, J = 8.4 Hz), 7.22-7.30 (5H, m), 7.42 (1H, 
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s); IR (KBr) 3400-2700, 1576, 1474, 1460, 1420, 1044, 781 cm" 1 ; Anal. Calcd 
for C^CINO-O. IHjO: C, 71.99; H, 7.91; N, 4.20. Found: C, 71.96; H, 7.85; 
N, 4.14. 

6) 4-7;l/ta-N-[ (IRS, 2 S R) - 2-. ( 3-9 u u 7i-;H -2-fc K 
5 ndrv'-l- [4- (t e r t-^y^Vt") s<W;V\ ^)V\ 1~7 9 ;U7$ 

(IRS, 2 SR) -2-757-1- (3-^PP7i^) -3- [4- (t e r t 
T^V^/W) •Zv/*y-l-*~/VO. 3 00 g (O. 90 4 5!J^H s 

4- 7/^n-l-t7hi|0. 17g (O. go^y*/!'), 1-t Ku*^ 
10 ✓ hVTy— /MOfP^lO. 14g (O. 9 0 5!)^) $:7th=H)/HOml 

-N, N-v'^fM/^T^ K2m 1 ^-c*Jf#L^e>i-ai^;u-3- (3-^^ 
A'T ^;7'o fcVl-) 5 K • . 17g (0. 

&6#«ft»5|c 4*1:0. 38 lg. IK^ 8 4% 

'H-NMR (CDClj-DMSO-da, 300 MHz) 5 0.64 (3H, t, J = 7. 5 Hz), 1.25 (6H, s), 
1.61 (2H, q, J = 7.5 Hz), 2.84 (1H, dd, J = 10.5 Hz, 14.4 Hz), 2.93 (1H, 

20 dd, J = 4. 2 Hz, 14.4 Hz), 4.72-4.81 (1H, in), 5.05 (1H, t, J = 3.6 Hz), 5.28 
(1H, d, J = 3.6 Hz), 7.00 (1H, dd, J = 8. 1 Hz, 10.2 Hz), 7.12-7.35 (8H, m), 
.7.41-7.58 (4H, m), 7.82 (1H, d, J = 8. 1 Hz), 8.05 (1H, d, J = 8. 1 Hz); IR 
(KBr) 3414, 3250, 2965, 1638, 1628, 1599, 1514, 1262, 1233, 766 cm -1 ; Anal. 
Calcd for C 31 H 31 C1FN0 2 : C, 73.87; H, 6.20; N, 2.78. Found: C, 73.53; H, 6.13; 

25 N, 2.84. 

H»J3 5 6. 

5- ^oa-N- [ (IRS, 2SR) -2- (3-^Pa7i^) -2-tKn^v'- 
1- [4- (t e r t-Of-As) **l/&As] aif-A^ j~7 9 W- 1 -^/WJ^drlf 5 
K 
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(IRS, 2SR) -2-75 7-1- (3-^071^) -3- [4- (ter t 
-^yf/v) 7s-;i'] /n/^-i-^ — jvq, 3 00 g (0. 9 045!Jt;i') % 
5-^DP-l-t7^xfo. 19g (0. 905 1)^/1^). 1-t Ka^v"<y/ 
YVTy-/U^t^O. I4g (0. 905!)^) Sr7th=H)^10ml- 
5 N, N-S^ ^)Vfc,V&T % F2ml %tmW 1 -^?7U- 3 - ( 3 -V* f- 

)V7 y?ri * K • Uto. i 7 g (o. 9o^y */u) *M 

m-emfrs mam*?** i/v*?/i>&mi>it& > m^j±@* 

10 LXs Btt*Sr#fc. 

Sfe*At&* Jfc*0. 3 6 3 g iR^7 7% 

'H-NMR (CDCl 3 -DMS0-d 6 , 300 MHz) 5 0.64 (3H, t, J = 7.4 Hz), 1.26 (6H, s), 
1.62 (2H, q, J = 7.4 Hz), 2.83 (1H, dd, J = 11.0 Hz, 14.6 Hz), 2.95 (1H, 
dd, J = 4.2 Hz, 14.7 Hz), 4.73-4.82 (1H, m), 5.03 (1H, t, J = 3.9 Hz), 5.26 
15 (1H, d, J = 3. 9 Hz), 7.16 (2H, d, J = 8. 4 Hz), 7. 22-7. 36 (7H, m), 7.42-7.49 
(2H, m), 7.55 (1H, d, J = 7.5 Hz), 7.58 (1H, s), 7.65 (1H, d, J = 8. 4 Hz), 
8.28 (1H, d, J = 8.7 Hz); IR (KBr) 3262, 2963, 1636, 1516, 785 cm -1 ; Anal. 
Calcd for Cg^ClaNOa: C, 71.54; H, 6.00; N, 2.69. Found: C, 71.24; H, 6.11; 
N, 2.42. 

20 msm 357 

N- [ (IRS, 2SR) -1- (4-ter t-^f/^y^M -2- (4-7/U^n 

1) x.?-/U2- [4- (ter t -y'f'JV) ^y'J/W] -3- (4-y;U*u y^~/U) 

25 p - 1 e r t -^^JV^y-JiVT^^—)^ (5ml, 28. 2 5 ]) <D$?$^ 
(6 0ml) »h]Jif;V75y (5. 9ml, 4 2. S^U^) &flP 
t*ftTO^^*=;^n7^ K (2. 4ml, 3 1. 0 S; y ^/W) 

u zvt-ni&rmwLtc ffitnLtc&&zzi®u zm&mffiLTtisy-h 

£#7c 0 inflow* *^<DM^V^y5: 0 
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xf^3- (4-7/VtP7i^;l/) (5. 68g, 2 

7$!; ^>V) (DP/ h (50ml) *&$&7k# U ^iti~ hV tyJ* (6 

0%, 1. 13g, 28$.!)^) ^PX, ^TT3 O^WLfc^, 

h^v 5 ^ b^zn^^ (3 0mi) ®m*tox-s mRX'immmw^tco kj^t 
5 iMfe<DMmx»?^y^u ffim^^x-i&mLtc. m^mm^^^y^^x 

5ifi> mzm^tc »>!JW*7A^-rf^77^ (^* 
: §jp^rc^/w=i 0 : 1, 8:1) -X?fif»U at?'*' 2- [4- (t e r 
fvV) *<V5?A'] -3- (4-7;^a7s=yl') -3-t*y7"nlft^h (8. 
9 7 g, 9 3%) tr^fejgPJ^^i UT#fc„ 
10 IRvmax^^cra- 1 ) : 1736, 1685, 1599, 1508, 1267, 1234, 1159 

'H-NMlUCDClj) 6 (ppm) 1.11 (3H, t, J = 4.8 Hz) 1.27 (9H, s) 3.28 (1H, dd, 
J = 2. 0, 4. 8 Hz) 4. 10 (2H, q, J = 4. 8 Hz) 4. 56 (1H, t, J = 4. 8 Hz) 7. 07-7. 15 
(4H, m) 7. 27 (2H, d, J = 5. 4 Hz) 7. 95-8. 00 (2H, m) 

2) jl^/U (2RS, 3RS) -2- [4- (t e r *<WaS\ -3- 

15 (4-7Mp7i=;v) -3-fc Yu^yy'n h 

. i&fc3E#S (6. 5 9g, 4 8. 3 5iy^;u) (D^-'r/mmm (8 0ml) fcfc 
mit^PMi-YV (3. 6 6g, 9 6. 6 5U^) ^Mt'JPt-?:©** 2 
W^tfc 0 3i^2- [4- (t e r t-^/V) -^v^] -3- (4- 

7;l/tD7x^V) -3-i-.dry7°n tftf*- b (8. 61g, 24. 155U^-^) 

20 (D^-Tjv (40ml) ^&ABx., MM.X 1 5 $mmW Lfc„ 1 M^it^T'TO 

fl£J£MLfc„ «v'!J* A^nT h^77^ - .(^fy : S 

^nfyu=8 :1, 5 : 1) "T?ffr$iU ( 2 R S , 3RS) -2- [4- (t 

e r t-^f-M ^.y^/W] -3- (4-7;^Q7x^) -3-fc Kad^^n 
25 *-M8. OOg, 9 2%) ^fe^^^i:LT#fCo 

IRvmax^cnf 1 ): 3452, 1726, 1604, 1510, 1464, 1394, 1373, 1224, 1157, 1030 
l H-NMR(CDCl 3 ) 5 (ppm) 0.89 (3H, t, J = 7.4 Hz) 1.27 (9H, s) 2.95 (2H, s) 
3. 04 (1H, d, J = 3. 0 Hz) 3. 87-3. 95 (2H, m) 4. 99 (1H, s) 6. 97-7. 07 (4H, m) 
7.21-7.28 (2H, m) 7.32-7.39 (2H, m). 
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3) ( 2 R S , 3RS) -2- [4- (t e r t-"f^M ^isl?*] -3- U~7 
/PtP7i-/i') -3-fc Kpdf^a f^-^Sfe 

31^2- [4- (t e r t-^^/U) ^y^/V] -3- (4-7/^0 71^) - 
Z-**)/ZfuXf$-%— h (7. 4 3g, 20. 7?!)^) Of h7tKP77 
5 J/-**/—*' (2 0ml -2 0ml) 2 ffi&<Dft®fct V V 

xi, mux*mmmLtc a scarry twmm^mm^u *m&im£&st 
ii> ^jE«urt„ ^*vy-mwt^*TmmM,zn^\. urs, 3rs) - 

2- [4- (t e r t-T'p-JV) -3- (4-7/^071^) -3-t Fa 

10 (5. 5 1g, 8 1%) *%k&fe&b LT#fc 0 

mp 102-104^ 

IRvmax^Ccm" 1 ) : 2500-3300, 1709, 1606, 1510, 1226, 1159, 839 
'H-NMRCCDCl,) 5 (ppm) 1.27 (9H, s) 2.85-3.02 (3H, ra) 5.04 (1H, d, J = 4. 4 
Hz) 6.98-7.06 (4H, m) 7.22-7.27 (2H, m) 7.31-7.38 (2H, m). 
15 4) (4RS, 5SR) -4- [4- (t e r t-7f^ ^/V] -5- (4-7 

/u^-uy^^/u) -l, 3-^t/yi?y-2-ty 

(2RS, 3RS) -2- [4- (te r t-zff-M -O^/Wl -3- (4-7/U$- 
P7x=;u) -3-t KP^nt'tyit (5. 0 7g, 15. 3 5 Jl <D*r 
h7tKP77y (150ml) ^tfyxf^r^y (3. 2ml, 2 2. 9 

20 5 5.})^) % ity^-sUVymrW (3. 6 3ml, 16. 8 $. V 

X., 5 B#W^fijt^ tfco U V y ^7 ^/P* 7 A^ii Lfc&s m 

^r'f-V-^ai^) TffffiRU (4 R S , 5 S R) -4" [4- (t e r t-^M 
-^v^K] -5- (4-7^ta7x^) -1, i?y-2-*y (3. 

9 8g, 7 9%) ZM&ffi&kLXntz. 0 

25 mp 218-219°C 

IRvmax^Mcm- 1 ) : 3284, 1736, 1610, 1514, 1363, 1230 

l H-NMR(CDCl 3 ) 8 (ppm) 1.28 (9H, s) 2.10-2.86 (2H, m) 4.15-4.26 (1H, m) 4.95 
(1H, s) 5. 78 (1H, d, J = 7. 6 Hz) 6. 95 (2H, d, J = 8. 4 Hz) 7. 08-7. 18 (2H, 
m) 7.26-7.40 (4H, m). 
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5) (1RS. 2RS) -2-7$;-3- [4- (t e r t-^TM - 
1- (4-7;^p7i=;v) -foy<y-i-7t—;u 

(4 R S, 5SR) -4- [4- (tert-^) "5- (4-7/Ptf- 

P7^)-l, 3-^-=5rf-yjJi ? ^-2-^->' (3. 80g, 11.^6 5 5*^) 

5 <ox.fi ;-;ufm\z8%Lm*mk-rhy $j»*mm (7. 3m 1, 58. 4$y* 

WBEftttLft:. Att*f!£»Br (^f-y-^^/l-) "TftHttL, (IRS, 2R 

5) -2-T5/-3- C4- (t e r t^f-AO -<^S?^] -1- (4-7A'tB7x 
10 T'p^y-l-^-— (2. 5 7g, 7 4%) L*C#fc 0 

mp 139-140°C 

IRvmax^tcttf 1 ): 2500-3300, .1603, 1508, 1363, 1224, 1155, 1043 
l H-NMR(CDCl,) 6 (ppm) .1.29 (9H, s) 2. Q6 (2H, br) 2.30 (1H, dd, J - 10.4, 
13.6 Hz) 2.72 (1H, dd, J = 3.4, 14.0 Hz) 3.26 (1H, ddd, J = 3. 8, 4.8, 10.6 
15 Hz) 4.69 (1H, d, J = 4.8 Hz) 7.01-7.10 (4H, ra) 7.25-7.40 (4H, m). 

6) N-[ (IRS, 2SR) -1- (4-t e r t-yf/K^/V) -2- (4- 
7;^n7x^) -2-fc Kndfi/i^] -4-7/^n-l-t7h75 K 

(IRS, 2RS) -2-T%/~3- [4- (t e r t-^JU) -Oi^V] -1- 

(A-y/u^-o7^.=-M -fn^-y-i-X—jV (0. 3 0g, O. 9 9 8 $y^e/w) 
20 ©Tir h^MJ/Kl Oml) Wi4-7;^Pt7^ 1/y-l-^yf (O. 
20g, 1. 0 5 5 y^e/v) % " 1-t Kn^-S^^MTV-- 7H?kfnf|& (0. 
16g, 1. 0 5 5y^) i^JPt> *&Kl-^9vl"-3- (3-^f;V7 5/7' 

• p tvu) #/nj5sM § KttOHft (o. 2o g , i. 05$y fe/u) &An*u M*e 

u~?Y?7y4- :&m^^=5 :1, 3:1), -t©fl % ffifil K 

^-y-^-g^Sfe^^) T?*I91U N- [ (IRS, 2SR) -1- (4-t e r t-^f- 
;W<y'Jfl/) -2- (4-7/l/tn7s^l') -2-fc Fo^^f^] -4-7/^p- 
l-f7hT$F (0. 3 0g, 6 4%) *m$te&± UT#fc. 
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mp 149-150°C 

ttJMfc: C, 76.09; H, 6.17; N, 2.96 
HiUtf: C, 76.07; H, 6.09; N, 2.92 

5 IRvmax""^- 1 ) : 3263, 1639, 1601, 1510, 1263, 1226, 1051, 835 

'H-NfflUCDCl,) 8 (ppm) 1.31 (9H, s) 2.72 (1H, dd, J= 10.6, 14.4 Hz) 3.03 
(1H, dd, J = 4. 4, 14. 2 Hz) 4. 70-4. 84 (1H, m) 5. 04-5. 08 (1H, m) 5. 83 (1H, 
d, J = 8. 0 Hz) 6. 90-7. 15 (6H, m) 7. 31-7. 57 (6H, m) 7. 85 (1H, d, J = 8. 0 Hz) 
8.97 (1H, d, J = 7.6 Hz). 

10 HJ{5#J 3 5 8 

N- [ (IRS, 2SR) -1- (4-t e r t-'ff'A^WA') -2- 
7ai~/l>) -2-k Fu^-v'if/l/] -6, 7-v>t Fn-5H-<yy [a] %/f 

(IRS, 2RS) -2-T5 7-3- [4- (t e r t-^/U) <<yi?;U} -1- 
15 (4-7/^o7x^) /P^>1-^ (0. 41g, 1. 365IJ^) 
(DT±Y^hV^ (10ml) jgHRte, 7-^kKo-5H-^ [a] Vtu 

~.y"ry-i-*frtfym (o. 20 g , 1. 0 5O*^), l-tKp^v 
/MJry^/HTkfpfe (o. i6 g , 1. o 5 5 y^/i*-) Srinx, 

3 - ( 3 -^7 §. 7 7°P fcVW) # /l^i^f 5 Ftttttt ( 0 . 2 0 g , 1 . 

20 0 5 5!) */W) SrJP*^ 3 0 tfc 0 R»^/U*C*f5 U 8fPfiW*, 

Ritas' )) * 7A^P^h^7 7xf - : 6^^^= 5 :. 1 „ 2 : 

i) , mas (^D-y-mm^M n- c (irs, 2sr) 

-1- (4-t e r t --ff-^yJ/V) -2- (4-7/^B7x=/V) -2-fc KP^f 
25 v^9Vl/|-6, KP-5H-^yy [a] i/^ n^^^-l-^/U^f-? 

K (0. 4 3 g. 6 7%) &*S6*M&J: l/tftfc. 
tnp 140-142°C 

5G§&#ff#XyyKV0. 251^0 t LT 
ffMW C, 78.20; H, 7.30; N, 2.94 
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£$Ht: C, 78.16; H, 7.20; N, 2.86 
IRvmax^fcnf 1 ) : 1637, 1508, 1363, 1222, 1155 

'H-NMR(CDC1 3 ) 8 (ppm) 1.29 (9H, s) 1.96-2.04 (2H, m) 2.13-2.23 (2H, m) 
2.62-2.73 (3H, m) 2. 96 (1H, dd, J = 4. 4, 14.6 Hz) 4.17 (1H, d, J = 3. 2 Hz) 
5 4.99-5.01 (1H, m) 5.63 (1H, d, J = 7. 6 Hz) 5.90 (1H, dt, J = 5. 6, 11.4 Hz) 
6.24 (1H, d, J = 11. 8 Hz) 6.87 (1H, d, J= 1.0 Hz) 7.01-7.16 (5H, m) 7.25-7.33 
(3H, m) 7.38-7.45 (2H, m). 
%m I 3 5 9 

N- [ (IRS, 2 S R) -1- [3- (1, l-*JyjV*U^3->\s) ^V^JV] -2- 
10 (4-7;VtP7x=;V) -2-fc Ko^r^^H -4-7/M-P- 1-^7 hT5 K 

1) 3- (1, i-^y^n^;V) h 9/l> 
Z-TM^^V^/y slJ V (5. 8 1g, 4 0. 0 5!)^) COAofc^^n 

V* (2-* Y^x/^JV) T$/t^77-M)7/Ut7'l' K (12. 5 
ml, 67. 8 ^ VtM fcflTFU x-f/'-A' (0. 46ml, 8. 14^-JJ* 
15 A>) Wo<«TU 8 0-8 5°Cl?ill«#Lfco 

L7t 0 Mfc^!) #W7A^P7 (^f-y : zc-r/W= 1 0 : 

1 % 8 : 1. 5:1) T?«f*U 3- (1, l-^/l^P^/w) b)),V 

(5. i6 g , 77%) zmeMw^^k hxnit a 

20 IRvmax^^cm" 1 ) : 2223, 1485, 1429, 1386, 1304, 1186 

l H-NMR(CDCl 3 ) 8 (ppm) 1.93 (3H, t, J = 18.3 Hz) 7.55-7.60 (1H, m) 7.72-7.80 
(3H, m). 

2) 3- (i, l-^/^oxf^ 

3- (1, l-WjUXv^J-jU) ^l/^-YVA' (5. lOg, 30. 55!)^ 
25 M Ofrfflmi (10 0ml) V V *> & (3. 05 g, 7 6. 25^ 

• *m zmtlx, i oo°cx'5^mmw^tco fci&m&, 6&m<Dmixmit 

^v-r^^-e^;^, IfiEEMU 3- (1, l-v^/V^P^^) 
( 5 . 1 0 g , 9 0%) %m&l£& t U#fc. 
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rap 96-97^ 

IRvmax^Ccin" 1 ) : 2500-3300, 1689, 1616, 1423, 1385, 1323, 1278, 1263, 1176 
'H-NMRCCDCl,) 5 (ppm) : 1.97 (3H, t, J = 18. 4 Hz) 7.52-7.65 (1H, m) 7.76-7.79 
(1H, m) 8.17-8.34 (2H, ra). 
5 3) 3- (1, l-J?7^*B3:f^) 'S.VV/VTA'Zi—tX' 

fc$$iky?-vi*Tji'*-v& (2. 2 4g, 5 4. 4$y-=e/u) (D^-Tjmm 

m (100ml) IC3- (1, l-5?7/l'*nxfA') ^V/^YV* (5. 48g, 
2 9. 4 5 5*^) (D^-y-JV (5 0m) ^^tK^TT'^TU IST'4S||S1 
#Lfc„ R**Tlk 7k (2. 24ml) % 1 5%*.®{K1-hV (2. 
10 2 4ml) % 7ic (6. 7 2ml) fcHfc:#o < t> t*^Tt??STLfc„ £CfcB# 

7^P7hm-f- (^Mt^ : @£$^vV= 3 : 1 N 1:1) X'ffiMU 3 
- (1, l-S^/M-pa^/l") '"^iWr^a— A* (3. 8 2g, 7 5%) '^jffife 

15 IRvmax^cnf 1 ): 3292, 1439, 1389, 1305, 1180, 1143 

l H-NMR(CDCl 8 ) 6 (ppm) 1.91 (3H, t, J = 17.8 Hz) 2.08 (1H, s) 4.71 (2H, s) 
7.41-7.44 (3H, m) 7.50 (1H, s). 

4) ^f-)V2- [3- (1, l-y^^toif^) ^^v'/U] -3- 
^a^/k) -3-^y7°n t"^- h 
20 3- (1, l-v i 7;l'tDxf^) -<y^7^3-;V (3. 7 1ml, 2 1. 5 
5 y *A0 ©gj^fvU (50ml) J&iftfc y ccfvl'T 5 ^ (4 . 5ml, 32. 
2 5 5 y ^u) ^APX-tK^TT^ £ P7-fF(l. 83ml, 23. 

25 ^;U3- (4-7;l'tn7x=;l/) -3-^77*0 t 0 ^— h (4. 52g, 2 
1. 5 5y*^) h^So^rj/ (5 0ml) U *5H4b-7- h y 17 

A (6 0%, 0. 8 6 g, 2 1. 5 5 y^fr/H ^Dx s tK^TT* 3 0£8S#L;fc&, 
p»«/Wh©5?^ Y^y^V (50ml) ^M&JBx, MTi&Mf$Lfc 0 S 
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*7A^by|>^77^ : $tm^fr=8 : 1, 5:1) T?)fjt$!iU 

^?VV2- [3- (1, l~i?7;u#v^?-ju) ^l/tj/ul -3- (4-7;Vtn7x- 
M -3-**y (7. 3 1g, 9 3%) tfc&SMvf uc# 

IRvBM^cnf 1 ) : 1736, 1685, 1508, 1446, 1385, 1304, 1234, 1159 

l H-NMR(CDCl,) 5 (ppm) 1. 12 (3H, t, J = 7. 2 Hz) 1.86 (3H, t, J = 18.3 Hz) 3.35 

(2H, dd, J = 2. 7, 7. 2 Hz) 4. 10 (2H, q, J = 7/2 Hz) 4. 57 (1H, t, J = 7. 5 Hz) 

7.08-7.15 (2H, m) 7.26-7.35 (4H, m) 7.96-8.01 (2H, m). 

5) (2RS, 3RS) -2- [3- (1, l-^yjV^u^;U) 

-3- (4-7;^P7x-;v) -3-fc Kn^^n \fir%— V 

i&im® (5. 3 5g, 3 9. 2$y^W) <D^— T/mMWi (4 0ml) (CtK 
mikfrVmi-bV V-U (2. 9 7g, 7 8. 4^V*M %mUXtott<D%t 2 
B#^#tfc 0 ?F»Sr5iiU ^©^^xf^E- [3- (1, 1-^7/^p 

-3- (4-7/^a7a=/H -3-t+y7*Pt°t4- h (7. 
16g, 19. 6^y^) ©x^r/K4 0ml)Mp^ lifl. 5B# 
ItiMf^Uc. lTO^T^tri^T^-frs Bf^^/VT'^U 7K mfaikmfc 

^/VTjyA^P-x'h^^y^- (^f-^:^^^=8 : 1 N 4 : 1) X*%nM 
U (2RS, 3RS) -2- [3- (1, l-v^lofp^fvk) ^J?/V] 

-3-(4-7;Vtn7x^)-3-t Kp dr^P t°^- h (6. 2 4g, 8 7%) 

IRvmax KBr (cm-'):.1728, 1604, 1510, 1446, 1385, 1304 

'H-NMR(CDC1 S ) 6 (ppm) 0.91 (3H, t, J = 7. 4 Hz) 1.87 (3H, t, J =17. 6 Hz) 2.90-3.05 
(4H, m) 3.87 (1H, q, J = 7. 8 Hz) 4.99-5.02 (1H, m) 6.98-7.40 (8H, m). 
6) (2RS, 3RS) -2- [3- (1, 1 -V7 JVJrvmf-jU) -<^/U] - 3 - 
(A-yjvirnys.-zu) -3-t Kn^7 , Dfc , t^i 

^5vP (2RS, 3RS) -2- [3- (l, 1-*J>7 ^*J,V] - 

3- (4-7;^0 7x^) -3-t KP^i/T'PtT^-h (5. 9 7 g , 17. 
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6^})^rM (DTYyt YuyyV-x.? /— ;U (3 Oml -2 Oml) M^gfi. 
-C2^07K^b^ Mi!7A (18ml, 36$!! £flPX., ^i.T'«Jt# 

5 ^^^-^^^-C-S^^VX (2RS, 3RS) -2- [3- (1, 

y;vim^)V) ^vVtv] -3- (4-7;^p'7i^;1') -3-fc Ka^ix;/* b? 

(4. 4 8g, 8 2%) *m&&£hkLX%tc 0 
mp 132-133^ 

IRvroax^cnf 1 ): 2800-3300, 1709, 1606, 1512, 1385, 1304, 1226, 1178 
10 l H-NMR(CDCl 3 ) 6 (ppra) 1.85 (3H, t, J = 18.2 Hz) 3.01 (3H, m) 5.06 (1H, s) 
6.99-7.39 (8H, m). 

7) (4 R S, 5SR) -4- [3- (1, l-i?7 jV^rn^jV) s<yi?;W] -5- 
(4-7;^B7i=/l') -l, •3-W/y^-2-^y 

(2RS, 3RS) -2- [3- (1, 1-^y^a^r.TM -<V^] -3- (4 
15 -7/VtB7i=/W -3-fc Fn^7nfty» (4. 22g, 13. 6?!)^ 
/\s)<D^Y7t Kn77^(l 3 0ml)»MJxf;l/7^(2. 8 5ml, 
2 0. 4$ y^/W-) , i?y*~/UV yMTW (3. 23ml, 14. 96^K 

20 ^JE^ Lfc 0 ^^fy-SSl^f/K«li <HtV\ (4 R S , 5SR)-4-[3 
- (1, l-S^/l^a^AO -5- (4-7^^-n^^-^) -1, 3- 

Or*^^ )) ^y-l-irv ( 3 . 9 9 g , 9 5%). «b LT*t-/c„ 

mp 143-144°C 

IRvmax^cnf 1 ): 3231, 1763, 1608, 1512, 1386, 1300, 1230 
25 l H-NMR(CDCl 3 ) 5 (ppra) 1.88 (3H, t, J = 18. 4 Hz) 2.29-2.38 (2H, m) 4.22-4.33 
(1H, m) 5.17 (1H, s) 5.79 (1H, d, J = 8.0 Hz) 7.06-7.18 (4H, m) 7.29-7. 39 
(4H, m). 

8) (IRS, 2SR) -2-75A3- [3- (1, 1-^7^*01^) 7s 

-l- (4-y/ujrvy^-ju) -i--/n/V— 
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(4RS, 5SR) -4- [3- (1, l-*?y jV3tuol^;V) ^Vi^/l/] -5- (4 
-7/VtP7x^/l/) -1, 3-**^/Di?y-2-*ls (3. 83g, 12. 55 
])^e;U) (D^ZJ-JV (10 0ml) Mfc 8&£7k$tffrt- h V (7. 

8mi, 3 9. o$y^) &Ati*. N 5 flti^MM ufc. TOf&Tf^ TkT^f! 

T-tlL, (IRS, 2SR) [3- (1, l-v^/l^P^A') 

7 -1- (4-7;Vtn7*^) -1-7°P^;-^ (3. 0 8g, 8 8%) 

S:*Sfefciifc LT#fc„ 

10 mp 101-102t; 

IRvraax^^cm- 1 ): 3363, 1604, 1508, 1448, 1385, 1302, 1224, 1176 
WllUCDCU 8 (ppm) 1.89 (3H, t, J = 18. 4 Hz) 2.39 (1H, dd, J= 10.4, 13.6 
Hz) 2. 82 (1H, dd, J = 3. 0, 13. 6 Hz) 3. 25-3. 34 (1H, m) 4. 69 (1H, d, J = 5. 0 
Hz) 7.03-7.11 (2H, m) 7.11-7.21 (1H, m) 7.26-7.41 (5H, m). 

15 9) N- [ (IRS. 2SR) -1- [3- (1, 1-^*B*^) -<^/U] 
-2- (4-7^0 7^^) -2-t KP^r^f/P] -4-7^P-l-^7 hT 

(IRS, 2 SR) -2-T$y-3- [3- (1, l-^7^oif;t;) 
-1- (4-7^137*^) (0. 40g, 1. 4 2 5!)^) 

20 ©7t f - h P/Kl Om 1 ) iI(C4-7;VtPt7^ i/y-i-*;^>§ (0. 
28 3 g, 1. 495JW), 1-t KD^yyM)7^;H» (0. 
2 2g, 1. 495P*^) Wfcl-^ArS- (8-^W5/^ 

n fc7w) *;V1£*M 5 Kit! (0. 27g, 1. 49?y *M ^riPx. N MiS"? 

h^77^f- (^1^ : gfi^fvi^ 5 : 1> 2 : 1) N -t<D^ £g$A (^ 
ty-^g|xf;U) Tf«f«U N- C (IRS, 2SR) -1- [3- (1, l-v^/U 
tnif;v) -2- (4-7^u7i=*) -2-k Ka^ifA'] - 

4-7^P-l-t7h7U' (0. 52g, 81%) SrH&HA £ LX#fc 0 
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mp 182-183°C 

fl-JUft: C, 69.85; H, 4.81; N, 2.91 
£8fft: C, 69.86; H, 4.75; N, 2.74 
5 IRvmax^Ccm" 1 ): 3277, 1641, 1626, 1601, 1512, 1425, 1307, 1230 

l H-NMR(CDCl a ) 5 (ppm) 1.84 (3H, t, J = 18.0 Hz) 2.84 (1H, dd, J= 10.2, 14.1 
Hz) 3.07 (1H, dd, J = 4. 2, 14.7 Hz) 3.55 (1H, s) 4.72-4.81 (1H, m) 5.08 (1H, 
s) 5. 92 (1H, d, J = 8. 7 Hz) 6. 98 (1H, dd, J = 8. 1, 9. 9 Hz) 7. 05-7. 15 (3H, 
m) 7. 27-7. 48 (7H, ra) 7. 50-7. 55 (1H, m) 7. 75 (1H, d, J = 8. 7 Hz) 8. 07 (1H, 
10 d, J = 8.7 Hz). 
$3foffl 3 6 0 

N- [ (IRS, 2SR) -1- [3- (1, ^ypjV] -2- 

(4-7;VtP7x^) -2-b Kadfi/xf;!/] -6, 7-v»fc Ko- 5 H-^/ 
[a] •/^B--/fy-l-A/l'W5 K 
15 (IRS, 2SR) -2-7$7-3-[3- (1, l-i;7;^axf^) 7x=^] 
-1- (4-7;l/tP7*=;l') -1-7*0^7^ (0. 40g, 1. 42?!)^) 
<DT±V~hVfr (10ml) *8BRK:6, 7-i?t Ka-5H-<y/ [a] o . . 
^7*7^- 1 -^M?^ (0. 28g, 1. 49$!}^/W), l-fcKndr-J/"<> 

y hyrv'-/H7jc?flfe (o. 22 g , 1. 49$!)^) £;trax., ttci-x 

20 5vW 3 - ( 3 -i?* ^vUT ?;7 , a fcVu) #7U#^ 5 Fill ( 0 . 2 7 g , 1 .' 

^Sr^U^y^^^^o-r \>>fy74^- i^*-* y : H#ac5vw= 5 : l\ 2 : 
1) , (-^U-^-^gsto^) T«U N- [ (IRS, 2SR) 

25 -l-[3-(l, l-^7;i/tpxf;v) ^yv?;u] -2- (4-7/uto7i^;v) - 
2-b podr-^aifvk! -6, 7-v^t Kn-5H-^y/ [a] 
#**H5K(0. 5 0g, 7 8%) 
mp 170-171t 

IRvmax^^cm" 1 ): 1639, 1510, 1448, 1385, 1305, 1222, 1174, 1086 
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fh^jt: C, 72.64; H, 5.89; N, 2.92 
Ulltt: C, 72.61; H, 5.91; N, 2.65 

^-NMR (CDC1 3 ) 5 (ppm) 1.87 (3H, t, J = 18. 3 Hz) 1.96-2.04 (2H, m) 2.15-2.21 
5 (2H, m) 2. 63-2. 67 (2H, m) 2. 78 (1H, dd, J = 10. 8, 14. 4 Hz) 3. 01 (1H, dd, 
J = 4. 5, 14. 7 Hz) 3. 70 (1H, d, J = 3. 3 Hz) 4. 65-4. 72 (1H, m) 5. 03 (1H, t, 
J = 3.9 Hz) 5.72 (1H, d, J = 7. 8 Hz) 5.90 (1H, dt, J = 5. 1, 12.0 Hz) 6. 16 
(1H, d, J = 11. 7 Hz) 6.93 (1H, dd, J = 1. 2, 7. 5 Hz) 7. 04-7. 15 (4H, m) 7. 25-7. 31 
(2H, m) 7.34-7.38 (2H, m) 7.41-7.46 (2H, m). 

io mtmsei 

tert-/f;V(lRS, 2RS) -2-tFn^-2- (2-7*=/Wl, 3- 

f7/- -l- [3- (l, l, 2, 2-r Yyyjv^rusL Y**/) 
15 b 

2-7^~/u-i, 3-f7/-;i^4-*;i/#yt (lg, 4. 8 7$!)^V) <D 
7b7tKD77^ (10ml) Mi'N, N'-^/Mf^'f^^A' (0. 

8 7 g, 5. 3 7 5 y^v) *uax.s mat-vsmnmu jxwh mm* 

"HSbfe. fflfclf Ifct^aA'ICxf W Ka^P^- h (0. 78g, 
20 5. 8 4 $U^) ©Th7tKo77^ (1 Om 1 ) if(rv^v'>)Ax K 
v-K (0. 3 4g, 2. 9 25!I^V) fciPX, £»T-l$IHJi# Lfcffe, 

F»»t*TU Mm-eWJt^tfc 0 s^^^f^KL, lMtttt***!;* 

/V=4 : 1) "CffififtU ^^3-^y-3- (2-7*^1, 3-f7y-;V- 
4->r^) 7*nm^b (1. 2 9g, 9 6%) LT#fc„ 
mp 66-68°C 

IRvmax^Ccm" 1 ) : 3117, 1739, 1693, 1628, 1483, 1304, 1219, 1153, 1028 
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Hl-NMIKCDCL,) 6 (ppm) 1.24, 1.34 (3H, each t, J = 7. 0, 7. 2 Hz respectively) 
4. 15 (1. 2H, s) 4. 21, 4. 28 (2H, each q, J = 6. 8, 7. 2 Hz respectively) 6. 21 
(0.4H, s) 7.41-7.49 (3H, m) 7.83 (0.4H, s) 7.93-7.99 (2H, m) 8.19 (0. 6H, 
s) 12.16 (0.4H, s) 

5 2) if/VS-^y-S- (2-7x^-1, 3-f7^-4-^/V) -2- [3 
-(1, 1, 2, 2-Tf77;ktDxh^i/) Vat'^-h 

3-(l, 1, 2, 2 -f h 7 7/1^* n i h dr;/) -<y ^/UT/l'n ( 5 . 53 
ml, 24. 7^))*rsU) ©iSxf /V (50ml) f !) xf /VJ ^ V (5. 

2ml, 3 7. 0 5 ?y^) Z-TklfeTX* / * ^*/l^=/t^ D F ( 2 . 
10 1ml, 2 7. 1 7 5 y*^) Sr^TU ^r<^**3 0^WLfc o ^fffibfc^ 

x.?-/U3-jr*y-3- (2-7i=;wi, 3-f7y^-4--f^) 7°n b 0 ^- 
h (6. 8 0g, 2 4. 7$!)^) ©v^ y*ci/x.#y (5 Om 1 ) flSftSrSkJfr 
U7k^b^MJ!7A (6 0%, 0. 9 9g, 2 4. 7 5 U^/V) SrJDX. s tK^T 
15 OftffiWLtc'&, tisU-hOi?* (5 0ml) tm&M*-, & 

iH^!)*7'^7^P-7f^77^- (^fV : |ffltx^= 1 0 : 1, 
5:1) T'iSU ^^W3-^y-3- (2-7i^-l, 3-f 77-^-4- 

20 -f/W) -2- [3- (1, 1, 2, 2-7F77/l'tPxf3fi/) ^/l/] 7*0 W 
|> ( 8 . 6 5 g , 7 3%) LT#fc„ 
IRvmax^cnf 1 ): 1736, 1691, 1612, 1587, 1487, 1467, 1444, 1197, 1122 
l H-NMR(CDCl 3 ) 5 (ppm) 1.12 (3H, t, J = 7. 2 Hz) 3.37 (2H, m) 4.12 (2H, q, 
J = 7.0 Hz) 4. 84 (1H, dd, J = 7. 0, 7. 8 Hz) 5. 87 (1H, dt, J = 2. 8, 53. 0 Hz) 

25 7. 02-7. 06 (1H, m) 7. 18-7. 32 (3H, m) 7. 44-7. 51 (3H, m) 7. 94-7. 98 (2H, m) 8. 19 
(1H, s). 

3) x.?-/U3-t Ko^ri/- 3- (2-7 i^l, 3-^T/— )V-A--t )V) -2- 
[3- (l, 1, 2, 2-r hy7^1rxi3-V**s) *<^Jjv\ :7 s n t°^s- f 
*fifltf6l& (3. 41g, 255P *M (D^-T^mmW. (50ml) 
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LTc. 3RWfc«r5ilU *©5»cte3^vW3-**y-3- (2-7x^1, 3- 
f7 , /-^4- fAO -2- [3- (1, 1, 2, 2-T h77^Bsb*'» 
v'A'] (6. Olg, 12. 5$y^-^) ©x-f;V (4 0ml) 

ai^/W=6 : 1 N 4 : 1) T?«f!&U ^f7W3-fc Kn=¥v--3- (2-7*=A^l, 
3-5 L 7'y r -^4-^/U) -2- [3- (1, 1, 2, 2-T h77/l/^Pi 
io -o-v^Kl 7 p if**- h (4. 6ig, 7 6%) trHft»W*>r^i: 

IRvmax^Ccnf 1 ) : 1726, 1612, 1587, 1460, 1302, 1277, 1197, 1120 
'H-NMRCCDCl,) 8 (ppm) 0.96-107 (3H, m) 2.93-3.15 (2H, m) 3.36-3.49 (1H, m) 
• 3. 54 (0. 74H, d, J = 5. 2 Hz) 3. 69 (0. 26H, d, J = 9.4 Hz) 3. 99, 4. 01 (2H, each 
q, J = 6. 8, 7. 0 Hz) 4. 94 (0. 26H, dd, J = 5. 6, 9. 6 Hz) 5. 18-5. 23 (0. 74H, m) 
15 5. 85, 5. 89 (1H, each dt, J = 3. 0, 53. 0 Hz) 6. 99-7. 32 (5H, m) 7. 39-7. 47 (3H, 
m) 7.89-7.95 (2H, ra). 

(i/^try^-(OYC\^ 4.94ppm<t 5. 18-5. 23ppm <D (Dffifrlt £ <9 2.8:1 t 

fcfcbfc. ) 

4) 3-fc KP^f-3- (2-7x^1, 3-f/y- )V-±-4)V) -2- [3- 
20 (1, 1, 2, 2-fh77/UtPif^i/) ^y-W ynt^l 

ai^U3-t Fndri/-3- (2-7x^-1, 3^7/^4-^/1/) -2- [3 
-(1, 1, 2, 2-xh9 7^Poihdf^) ^^V] 7oW-f (6. 2 
8g, 13. 0$!) ; t/l')©7f7tFo77>'-x^/-/l'(2 0ml-2 0ml) 
litlltT' 2 «€©*SMbr- h y !7 A ( 1 7 m 1 , 3 4 5 V *M £AP?U &£. 
25 T*«ti#Lfc 0 SJfrfcm WW^Sr^JEg^L, 7kT«Lfc 0 TkJf 

^TifefrLfc^ lSS*tfflfe-CBM4i:U «^^v-ettfflbfc 0 £}g£JI£$i7k 

mm^y^v&x-mttk, 5ii> «ee«ku 3-t kd^-3- (2-7x=^ 

-1, 3-f7/^/V-4-'f/l/) -2-[3- (1, 1, 2, 2-x F77/Vtni h^r 
5/) -<^^/w] 7ofc't^ (5. 5 1g, 9 3%). Sr^^^-r^i; LT#7Co 
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IRvmax^cnf 1 ): 250-3300, 1707, 1612, 1587, 1458, 1278, 1197, 1120 
'H-NMRtCDClj) 5 (ppm) 2.85-3.14 (2H, m) 3.39-3.52 (1H, m) 4.93 (0. 33H, d, 
* J = 5. 8 Hz) 5. 24 (0. 66H, d, J = 4. 4 Hz) 5. 81, 5. 85 (1H, dt, J = 3. 0, 53. 0 
Hz, J = 3.0, 56.0 Hz respectively) 6.98-7.31 (5H, m) 7.39-7.45 (3H, m) 
5 7.82-7.89 (2H, m). 

{WhT^(n\m~ 4.93ppm£ 5.24ppm <D tf- * ©&#Jfc <t "3 2:1 tfefeL 
fc. ) 

5) 5- (2-7*~/U-l, 3-f7/-;^4-^/V) -4- [3- (1, 1, 2, 
2-°r h7 7/vtpx h^is) ^^/kl -1, *Jy-2-ir^ 

10 3-k (2-7x.~JV-1, 3-f7y-^-4-^;P)-2-[3-(l, 

1, 2, 2-rh77/l'tDxh^v') -^^v?/l>] /oWyl (5. 2 3g, 1 
1 . 4 8 5 V <9"X h 7 t Ko 7 9 > (12 0ml) Wfcfc b V ^)VT 5 V 

(2. 40ml, 17. 225!) ^W) N v^cx-^JJ VWCTV K (2. 7 3ml, 
12. 6 3^^) &*DX, 5^»IHBSJffib7t, fiSStt*S*U IWfcat^T? 

AT? ftjftH, BEE** Lfc 0 SfeSES: i/ P * <77W# Wc-rh^7^-(A 
drf-^:^^/U=3 : l s 1 : 1) Tt»*U 5- (2-7^-^-1, 3-^T 
/-^4-^)-4-[3-(l, 1, 2, 2-r h7 7/^n^ hdr-<x) 
-1, 3-^-=¥^y<J^-2-^ (4. 57g, 88%) fegft&i-'f UT# 
20 fc 0 

IRvmax^cnf 1 ) : 3260, 1761, 1612, 1587, 1462, 1302, 1277, 1197, 1120 
ty-NMRXCDClj) 8 (ppm) 2.33 (0. 66H, dd, J= 11.0, 13. 8 Hz) 2.71 (0. 66H, dd, 
J = 4.0, 14. 0 Hz) 3.01 (0.33H, dd, J = 8. 8, 13.8 Hz) 3.26 (0. 33H, dd, J = 
5. 0, 13. 4 Hz) 4. 27-4. 51 (1H, m) 5. 20 (0. 66H, ra) 5. 42 (0. 33H, d, J = 5. 5 Hz) 
25 5.30-5.50 (0. 33H, br) 5.61-5.65 (0. 25H, m) 5.87-5.91 (0. 5H, m) 6.00 (0. 66H, 
d, J = 8. 2 Hz) 6. 13-6. 16 (0. 25H, m) 6. 95-7. 19 (3H, m) 7. 19-7. 47 (5H, m) 
7.90-7.95 (2H, ra). 

6) tert-7f/M4RS, 5RS) -2-t^y-5- (2-7x^-1, 3- 
f7/-/W4- -4- [3- (1, 1, 2, 2-r Yyyj^u^. b*-» ^ 
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5- (2-7x=;Wl, 3-^-T^-^-4--l'/U) -4- [3- (l, 1, 2, 2- 

7h77;^ox^v) ^v^/i/l-i, (4. 43 

g, 9. 79$y^/V) OTt f = M) ^ ( 5 Om 1 ) MC^- 1 e r t-^ 
6 -i?%~-tf*-h (2. 5 8g, 11. 8 51)*^) k 4- (S^9vKT5/) tfJJ 

(o. i 2 g , o. 9 8 5 fcHSteJq*^ M-e*wa*#Lfc 0 

l;l,3cy=4 : 1 : 1) TflfiKU tert-7~f;M4RS, 5RS)-2-t* 
y-5- (2-7^=^-1, 3-f7^-4-^f^) -4- [3- (1, 1, 2, 2- 
10 T t>77/Vtnx }^v0 -l, 3-W/^i^y-3-*^W 

h (3. 4 0g, 6 3%) *mi&*'<^k LT#fc 0 
v->- (4RS, 5RS) (more polar) 

IRvmax^Ccm -1 ) : 1824, 1724, 1612, 1587, 1489, 1464, 1356," 1116 
^-I-NMRCCDCl,) 5 (ppm): 1.49 (9H, s) 2.78 (1H, dd, J = 8. 2, 14. 0 Hz) 2.94 (1H, 
15 dd, J = 4.6, 13. 8 Hz) 4. 98-5. 08 (1H, m) 5. 79-5. 83 (1H, m) 5. 82 (1H, dt, J 
' = 3. 0, 53. 0 Hz) 6. 69 (2H, d, J = 7. 4 Hz) 6. 81 (1H, d, . J = 8. 0 Hz) 6. 99-7. 07 
(1H, m) 7.15-7.29 (1H, m) 7.34-7.43 (3H, m) 7. 68-7. 73 (2H, m). 
r^f" (4RS, 5SR) ft (less polar) 

IRvmax^^cm- 1 ) : 1871, 1724, 1612, 1587, 1489, 1464, 1356, 1116 
20 ^-NMKCDCls) o (ppm): 1.59 (9H, s) 3.06 (1H, dd, J = 8.8, 13.6 Hz) 3.44 
(1H, dd, J = 4. 2, 14. 0 Hz) 4. 73-4. 81 (1H, m) 5. 28 (1H, dd, J = 1. 2, 3. 0 Hz) 
5.90 (1H, dt, J = 2. 8, 53.0 Hz) 7.18-7.25 (4H, m) 7.34-7.45 (4H, tn) 7.82-7.87 
(2H, m). 

7) tert-T'f/l'dRS, 2RS) -2-t Ka^>-2- (2-7s-/l^l, 
25 3-f7^;^4-^/>) -1- [3- (1, 1, 2, 2-x h 77;^px h^vO 
*< V f-)V)3 — / ^ ^ — \- 

tert-7f/V(4RS, 5RS) -2-^7-5- (2-7x^-1, 3-^T 
-4- [3- (1, 1, 2, 2-7F7 7^t0xf^) ^yV)V\ 

-l, 3-;HrU-y*y Vy-3-jvvtf*i/u- V (3. I7g, 5. 74?!)^) 
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0*9 J -fr (6 0ml) m&KlMfeMiki-hy *A (6. 9ml, 6. 9 $ 

tc 0 (^f-y-mm^M t«u t e r t-f^-jv (irs, 

6 2RS) -2-t Kb^-2-(2-7x^-1, 3 -^T^—sV-A-j jV) - 1 - [ 3 
-(1, 1, 2 , 2-rh7 yjV^ruaL }. —h (1. 

7 2 g, 5 7%) Zm&m&b LT#fc 0 
mp 127-128°C 

IRvmax ffir (cm- 1 ) : 3341, 1691, 1612, 1587, 1508, 1558, 1367, 1278, 1195, 1167, 
10 1122 

'H-NMRCCDjOD) 6 (ppm) : 1.39 (9H, s)' 2.80 (1H, dd, J = 6. 0, 14.1 Hz) 2.92 
(1H, dd, J = 8.7, 14.1 Hz) 3.96 (1H, d, J = 6.0 Hz) 4.29-4.34 (1H, m) 4.97 
(1H, s) 5. 22 (1H, d, J = 5. 8 Hz) 5. 88 (1H, dt, J = 2. 7, 53. 7 Hz) 7, 07 (2H, 
s) 7.12 (1H, d, J =-7. 2 Hz) 7.24-7.30 (2H, m> 7.44-7.46 (3H, m) 7.95-7.98 
15 (2H, m). 

H-f&tfiJ 3 6 2 

{ (IRS, 2RS) -2-tFD^-2- (2-7^-/^-1, 3- 
J-T^—jV-A-iM -1- [3- (1, 1, 2, 2-=f h7 7^Pi ^ 

20 1) (IRS, 2RS) -2-75/-1- (2-7i-;Wl, 3-f7^-4- 
<<}V) -3- [3- (1, 1, 2, 2-fb77/VtnxF='rv') 7x-;V]-1-/p 

tert-/f/KlRS, 2RS) -2-t (2-7 *.~)\>-\ , 3- 

fr^W4-f/l^) -1- [3- (1, 1, 2, 2-^ f77/V^nx f.^) x:^ 
25 i^/v] cn^vio&w^- f (1. 6 7g, 3. 17$!J^-/V) <Dtuafc;u& (2 
Oml) 1> V 7fr*X2mt (20ml) fcJtlx., ^rC*-fl#MJf Ltz 0 m 

^rf-^-^^^;W) TfflfiRU (IRS, 2RS) -2-75;-l- (2-7i^ 
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-1, 3^7/^4-^^) -3- [3- (1, 1, 2, 2-fh77Mnxh^ 
vO y^~)V\ (1. 17g, 8 7%) LT#fc 0 

mp 128-130°C 

IRvraax^^cm- 1 ): 3300, 1676, 1462, 1199, 1126 
5 ^H-NMRtCDClj) 5 (ppra) : 2.76 (1H, dd, J = 7.8, 14.1 Hz) 3.00 (1H, dd, J = 
6. 3, 14. 1 Hz) 3. 77-3. 83 (1H, m) 4. 93 (1H, dd, J = 0. 9, 4. 2 Hz) 6. 27 (1H, 
dt, J = 3. 0, 52. 5 Hz) 7. 07 (1H, d, J = 8. 1 Hz) 7. 16-7. 20 (2H, m) 7. 33 (1H, 
t, J = 7. 8 Hz) 7.46-7.49 (4H, m) 7.93-7.97 (2H, m). 

2) { (IRS, 2RS) -2-k Ko^>-2- (2-^a^/W 

10 1, 3-f7)/^-4-f^)-l-[3-(l, 1, 2, 2-ff77/^P^h^ 

v") s<yi?/W] ^jU} YT% K 

(IRS, 2RS) -2-T5/-1- (2-7cc=/l-l, 3-^T^—/U-4-^M 

-3- [3- (1, 1, 2, 2-r Yyy;V^ru=z. Y**s) -73L~)V\ -i-:/d/-V — 

;V(311mg, 0. 7 3 5; JJ ^)V) ON, N-^/< ^vl^/VAT 5K (10ml) 
15 »4-7;VtDt7^1/V-l-*/l/#y|| (1 3 3mg, 0. 70?!)^) , 

1-fc K^df-v'^^y h!)Ty-yH7K?P#I (I12mg, 0. 73§U^) £ 

( 1 4 0 m g , 0. 73?y *A-) &*Dx, mmx* 3 B F^^# tfco mtt^Arc 

K^^=-5 : 1„ 1:2), *©|ft N MM (^■frVHWMf'AO TMU, 
4-7^tn-N-( (IRS, 2RS) -2-tKo^-2- (2-7x^1, 3- 
f7^/M-^;V) -l-[3-(l, 1, 2, 2-rF7 7/Vtoxh^^) 
^] -1-7-7 h75F (2 17mg, 5 2%) k LT#7t„ 

25 mp 148-150°C 

IRvmax^^cm -1 ) : 3258, 1641, 1514, 1462, 1197, 1124 
TG^^MffflK^HnNjOiSF, b LT 
tHEft: C, 62.20; H, 3.87; N, 4.68 
C, 62.06; H, 3.78; N, 4.63 
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l H-NMR(CDCl 3 ) 5 (ppm) 2.95 (1H, dd, J = 6. 0, 13. 6 Hz) 3.13 (1H, dd, J = 5. 6, 
14. 0 Hz) 3. 95 (1H, d, J = 6. 0 Hz) 4. 89-5. 02 (1H, ra) 5. 08-512 (1H, m) 5. 87 
(1H, dt, J = 2. 8, 53. 0 Hz) 6. 99-7. 08 (4H, ra) 7. 21-7. 59 (8H, m) 7. 81-7. 86 
(2H, ra) 8.09-8.15 (2H, m). 
5 »3 6 3 

N- { (IRS, 2RS) -2-fc (2-7i-/hl, 

-l- [3- (1, 1, 2, 2-^Vy-7^u^y^y) ^<yi?;ul 
)V) -6, KD-5H-^y^/ [a] */# u^-f*r V- 1 -XA'ti*'? 5 K 

(IRS, 2RS) -2-75/-1- (2-7*5^1, 3~^T^—/V-A~y(;V) 
10 -3- [3- (1, 1, 2, 2-f h7 7;l/tPih^) -7^~)V\ — 
;M3lOmg, 0. 7 3^^) ©rth^MJ;V (10ml) 7 

KP-5H-^yy [a] -stu^T-y-l-jj ;l>7$ ^Vk (13 2mg, 0. 
70 5!)*^) \ 1-fc Kpdf-^y^ hi) 7^- ;HtM=P$J (I12mg, 0. 

7 3 5 y ^/i") fttt i 3 - ( 3 -*?*t-a>t tr/u) 

15 tf*M 5 K&Kft (140m g, 0. 7 3 5!) -Hr/V) £JP;L> if? 3 0 R|%tt L 

- : |»ai^/i/= 5 : 1 % 2 : l) , f?MA (^U-^-flBft 

Jtf-A') 'CJtRU N- { (IRS, 2RS) -2-fc Rpdr^-2- (2-7i=^- 
20 1, 3-f7y-;M-</V) -l-[3- (1, 1, 2, 2-7h77;l'*Pih^ 
vO ^Vv'/l'] aifTU) -6, 7-v 5 !: Fa-5H— [a] P^T'T-y-l- 
tf/I/^f- U* (2 4 7mg, 5 9%) fc&fiM t LT^fc 
rap 137-138°C 

25 tHHK: C, 64.42; H, 4.73; N, 4.70 
Iffif: C, 64.34; H, 4.64; N, 4.55 
IRvmax^^cm" 1 ): 3265, 1641, 1512, 1304, 1195, 1122 

l H-NMR(CDCl 3 ) 8 (ppnO 1.96-2.05 (2H, m) 2.12-2.22 (2H, m) 2.64-2.70 (2H, 
ra) 3. 00 (1H, dd, J = 6. 2, 14. 2 Hz) 3. 14 (1H, dd, J = 8. 6, 13. 8 Hz) 4. 34 (1H, 
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d, J = 5. 8 Hz) 4. 75-4. 89 (1H, m) 5. 08 (1H, dd, J = 2. 6, 5. 4 Hz) 5. 88 (1H, 
dt, J = 3.0, 53.0 Hz) 5.94 (1H, dt, J = 5. 6, 11.6 Hz) 6.36 (1H, d, J = 11.8 
Hz) 6. 50 • (1H, d, J = 8. 0 Hz) 7. 04-7. 34 (8H, m) 7. 42-7. 47 (3H, m) 7. 89-7. 93 
(2H, ra). 

5 mmm 3 6 4 

N- [ (IRS, 2SR) -1- (4-ter t --ff-fls-^WM -2- (4-37 /M~P 
y^=^;V) -2-t Ro^ixrc^yi/} -5-7^P-l-t7 h75 K 

(IRS, 2RS) -2-T5/-3- [4- (t e r t-^TM -1- 
(4-7^D7i=/l') ^nXy-l-t^ (0. 22g, 0. 70^V^/^) 
10 ©N, N-^^fMM7 5K (10ml) SP«U:5-7^Pt7^Vy-l- 
.'*/Hy| (I2 2mg, 0. 640*/V) , l-tKo^^M)7/- 
/H TKfntl ( 1 0 8 m g , 0. 7 0 5 JJ ft||:i-if/W3- (3- 

^ 5^7 577n f/V) $;\>7$*M 5. KifcSMfi (134 mg, 0. 70^U */V) 

15 -egferf - U *i7K«-r $/ «7 ATM, «E««S bfc 0 M3r y V # V 
;V*7^P"7f^77^- (-^H-y : jWfct^- 2 : lK -t©^ ¥fg£i£ 
(^^U-^-flf»^^U) T«U N- [ (IRS, 2SR) -1- (4-ter t- 
'ff'A^V&A') -2- (4-7/^D7s^) -5-7/1^ 
tn-l-t7h7$K (15 3mg, 5 0%) t LT#7t 0 

20 mp 148-149°C 

f+^rt:-- C 76.09; H, 6.17; N, 2.96 
%W&.' C, 76.02; H, 6.16; N, 2.78 
IRvmax^cm 1 ) : 3267, 1637, 1508, 1412, 1244, 1224 
25 l H-NMR(CDCl 3 ) 5 (ppm) 1.31 (9H, s) 2.73 (1H, dd, J= 10.8, 14.4 Hz) 3.03 

(1H, dd, J = 4.5, 14. 4 Hz) 3.82 (lH,d, J = 2. 6 Hz) 4.77-4.84 (1H, m) 5.06-5.08 

(1H, m) 5. 84 (1H, d, J = 5. 6 Hz) 7.04-7.17 (6H, m) 7.26-7.57 (6H, m) 7.59 
(1H, d, J = 5.6 Hz) 8. 14 (1H, d, J = 5. 4 Hz). 
%W$\ 3 6 5 
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N- [ (IRS, 2SR)-1- (4-ter t-ttA^fVA') -2- (4-7JU*u 
-2-t Yv**/^3-jv] -5-^ao-l-t7F75 K 
(IRS, 2RS) -2 -7 $7-3- [4- (t e r t-Zff/U) As] -1- 

{A-yj^Jrvy^-M (o. 34g, L. l$y*^)0 

5 N, N-i^^ f ^/l^AT $ K ( 1 0 m 1 ) 5 n a Wy- 1 

y| (20 8mg, 1. 0 5 1)*^), 1-t Yu*V<v9 YVT^-JVlim 
m (17 0mg, 1. 1$.V*M *JUx.x &mzi-^^-3- (3-&*7-A'T 
tVu) #>M*SM 5 K£R£ (210mg, 1. 1$'; */VO £Anx, & 
ffl7?»^t#tfc. Wlxf^#UU t&MW*x U. 
10 «8*«fflh?^^!>A-e«jft« % 6iS> «EE*«bfc. »y^^7A^ 
ny(>^77^ (^f-^ : fHfcc^/U- 2 : 1) , ^ (^*D-V 

-Safti^/l/) "CJfiWRU N- [ (IRS, 2SR) -1- (4-ter t-^fvt"^ 
£/7W) -2- (4-7;^n7i=/V) -2-t Kpdfv'xf/l'] -5-^DP-l-t7 
h7§K (26 5mg, 5 7%) £&f&*&i§£ LT#fc. 
16 7C^*fi[C so H 29 N0 2 ClF 2 fcUT 

. fr$M£: C, 73.53; H, 5.97; N, 2.86 
Hint: C, 73.68; H, 5.93; N, 2.75 
. IRvmax KBr (cm' 1 ) : 3261, 1637, 1508, 1222, 1157 
l H-NMR (CDClj) 5 (ppm) 1.31 (9H, s) 2.72 (1H, dd, J= 10.6, 14.2 Hz) 3.03 
20 (1H, dd, J = 4. 4, 14. 4 Hz) 3. 73 (1H, d, J = 3. 6 Hz) 4. 72-4. 86 (1H, m) 5. 03-5. 07 
(1H, m) 5. 83 (1H, d, J = 8. 4 Hz) 7. 01-7. 13 (5H, m) 7. 15-7. 47 (6H, m) 7. 56 
(1H, dd, J = 1.0, 7.6 Hz) 7.70 (1H, d, J = 8. 8 Hz) 8.31 (1H, d, J = 8.4 Hz). 
£Mffl 3 6 6 

N- [ (IRS, 2SR) -1- [3- (^^V5vM-=5rV) -<y-J/V] -2- (3- 
25 ^DP7i=;l/) -2-t KP^v^fVkl -4-7A^-B-l-t7h75 K 

l) *7vw3- (tt^yf-jutti/) ^yy^-y 

(7. 6 8g, 5 0. 5$y^-/U) (ON, N- 
^f;U#/VA7n' (10.0ml) (13. 9 6g, 10 1 

sy^-AO „ a^^yf^dog, so. 5§y^/u) ^nx., i o oX: 
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<<- (^*?y : g||!xf;l/=2 0 : 1 N 10:1) *?Hf»U *?-/V3- (%it 
^yj-jvttv) ^yVau-Y (4. 6 9g, 4 2%) ZmteMW^J^kLXfi- 
5 7t„ 

IRvmax Mr (cm" 1 ) : 1724, 1601, 1587, 1489, 1477, 1444, 1400, 1365, 1292, 1278, 
1224 

•H-NMRCCDCl,) 5 (ppm) 1.04 (9H, s) 3.63 (2H, s) 3. 91 (3H, s) 7.10 (1H, ddd, 
J = 0. 8, 2. 6, 8. 2 Hz) 7. 32 (1H, t, J = 7. 8 Hz) 7. 54-7. 56 (1H, m) 7. 60 (1H, 
10 dt, J = 1.4, 7.8 Hz). 

2) 3- (**-<<y'?A'ttis) -<yi^/UT/u=i—ju 

(^t^^f^t^-^) ^^jc— h (4. 51g, 20. 35;!;* 
M CrF7kKn77V (1 0 Oml) ^it^Tk^TT-Tk^b U A7;v$ = 
*A (1. 9 3 g, 50. 75 ^ y^) ^fiToAP^T^fiT^Btftm^LfCo 
15 7k (2ml) \ 1 5%7k^-7"MJ !7A7kM (2ml) % 7k (6ml) ZMK*. 

U 5^^JE^*gbfc o a^v'y*^/^9A^P^h^7^^-(^f->: 
g^^5vu=5 : 1) X-mmU 3- (^fr^y^/U^y) *<yi?/UTJU=i-;U 
(3. 8 1 g, 9 7%) ^^^^7^^ LT#7t D 
20 IRvmax^cnf 1 ): 3231, 1601, 1585, 1489, 1477, 1448, 1400, 1363, 1259, 1155 
MOKCDClj) 8 (ppm) 1.03 (9H, s) 1.81 (1H, br) 3.59 (2H, s) 4.65 (2H, s) 
6.80-6.93 (3H, m) 7.25 (1H, t, J = 7.6 Hz). 

3) 6-^;U2- [3- {^^■yf-JVUr^-y) ^y^/U] -3- (3-?db7i 
-Z-**yy°nt°*%~ h 

25 3- (**^y^/U*3c%/) s<y9;VT)Vn~j\, (3. 76g, 19. 4 5!^ 
)V) <Dm^^ (4 0ml) m^hV^^T^y (4. 0 6ml, 29. 1 
§!J*;U) Sr*Px.7k^T"C?7<^^/W^^a7^ K (1. 6 5ml, 21. 3 
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^JVZ- (3-? VU7 -Z-Jr*ry7v\?Jr*—Y (4. 4 0g, 19. 

4 5 5*^) <Di?t (4 0ml)^Sr*^U7K^b-^hy (6 

0%, 0. 7 8g, 19. 4^y^/W) tK^T-C3 0#jft#Ufc&, ^ 

v-f©s>* h ^ (3 0mi) mmzmz-s gM.-Qfe$&mLtc. Rj&m 

^o-7h^77^- Wy:|^xf;|/=15 : 1, 7:1) T?«f»U 31 
^;V2- [3- (^^V^/V^-dri/) ^y^/l^] -3- (3-?T2U7^~/U) -3- 
^y^nt^-h (7. llg, 9 1%) iRffit'f^tLtffc, 

10 IRvmax^Ccnf 1 ) : 1736, 1691, 1585, 1475, 1448, 1365, 1255, 1226, 1159 

l H-NMR(CDCl s ) 5 (ppra) 1.01 (9H, s) 1.14 (3H, t, J = 7. 2 Hz) 3.28 (2H, d, 
J = 7. 4 Hz) 3. 52 (2H, s) 4. 12 (2H, q, J = 6. 8 Hz) 4. 55 (1H, t, J = 7. 4 Hz) 
6.69-6.78 (3H, m) 7.11-7.18 (1H, m) 7.33-7.41 (1H, m) 7.49-7.55 (1H, tn) 7.82 
(1H, dt, J= 1. 0, 7. 6. Hz) 7.90-7.92 (1H, a). 

15 4) zr.^/u (2RS, 3RS) -2- [3- {^Hr^Vf-A^Hr^-i/) .^Vv^/V] - 
3- (3-^u7i^) -S-tFo^af^-f 

tiLttSEfb (4. 7 5g, 3 4. 8%V*M ©a;-.^/HH»JR (6 0ml) fc* 
»^th))!>A(2. 64g, 69. 6 5^/1/) ^iMDX-e©$t2 
tfWJfcttLfc. 5fC8*fc£i!U ^©^(^^2- [3- (^^V^^^v-) 

20 ^O-^/V] -3- (3-^po7x^) -S-^yyo h (2. 64g, 

6 9. 6 S: U *;U) ©i— 5vW (4 0ml) mfcZ^Z-. l^TO#Lfc e 

u^YJfyyj- (^f- V : W&x.<f-A,= 8 : 1, 3 : 1) T-fitSSiU (2 
25 RS, 3RS) -2- [3- (frX-^yf-flcttf-if) ^^/V] -3- (3-^na7i 
^)-3-tKP^7*Pm-f (5. 8 2g, 8 1%) fcfc&SfltfvTA'i 

IRvmax^^cm- 1 ) : 3472, 1726, 1599, 1583, 1477, 1448, 1400, 1257, 1159 
'H-NMRteDClj) 5 (ppm) 0.98 (3H, t, J =7. 4 Hz) 1.01 (9H, s) 2.84-2.99 (3H, 
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m) 3. 10 (1H, d, J = 2. 4 Hz) 3. 93 (2H, q, J = 7. 4 Hz) 5. 01 (1H, t, J = 3. 0 
Hz) 6.61-6.72 (3H, m) 7.08-7.15 (1H, m) 7.25-7.28 (3H, ra) 7.41 (1H, s). 
5) (4 R S, 5SR) -4- [3- {%*^Vj-jV$r**/) -5- (3- 

5 (2 R S , 3RS) -2- [3- {**^>>^ -3- (3 

-^aD7i=/U) -3-fc Ka=¥^7°ok°^- h (5. 7 1g, 14. UD* 
/V) Crh7t KB77^^;-/l' (1 5ml-l 5ml) MWiKMX* 2%Lfe 
(DlMcf MJ>7A (15ml, 3 0 5 y *M ^ttT«*t# Lfc a £ 

9 5ml, 21. 1 5 5 y^V-) , ^7x^;HJ y^Tv^K (3 . 35ml, 15. 

5 1 ^ y ^jv) &jjux, ±m&Mwmm^fro mm%%£u ^w«u 
15 7k, &mifiW7K ma±m^x^m Lfc 0 £»r &&i7k«@^ m *sv j*xmm, 
ms ®frmmisfc„ ^*vy-mm^^xftm&%m\ urs, 5sr)- 

4- [3- &*-<->"?A>tf->*5') 'O'^] -5- (3-^on7s^) -1, 3- 
. Ct^/y v^-2-*> (4. 15g, 7 9%) Sr^fe^H^ i LT#fc 0 
mp 141-142°C 

20 IRvmax^Ccm" 1 ): 3248, 1763, 1601, 1583, 1477, 1400, 1363 

l H-NMR(CDCl 3 ) 5 (pptn) 1.02 (9H, s) 2.15 (1H, dd, J= 10.8, 13.2 Hz) 2.29 
(1H, dd, J = 4. 2, 14.1 Hz) 3.54 (2H, s) 4.21-4.28 (1H, m) 4.99 (1H, s) 5.76 
(1H, d, J = 7. 8 Hz) 6. 57-6. 62 (2H, m) 6. 76 (1H, dd, J = 2. 1, 7. 8 Hz) 7. 16-7. 21 
(1H, m) 7.26-7.28 (1H, m) 7.34-7.39 (3H, m). 

25 6) (IRS, 2 SR) -2-T5/-3- [3- (^^.y^jUtti/) 
-1- (3-?vx2Z7x.—/u) -l-ya/V^A- 

(4 R S, 5 SR) -4- [3- {tt^f-frtti/) s<>i?/V] -5- (3-^c 
o7x-^) -1, 3-^-drf-^/y i?y-2-*y (4. Og, 10. 7?y^A-)<D 
y ( 8 0 m 1 ) itlC 8 t F y ?A7k$$c(6. 7ml, 5 3. 
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5 5 JJ *M ZMz., 5NFWai!Ra«ELfc. E&»7^ 3»o?#S?U Iffife^^ 

RS, 2SR) -2-7 5 7-3- [3- {tt^sf-jvtti/) y^=-^1 -l- (3- 
5 ^ a a - 1 -7*n^V ( 2 . 95g, 7 9%) t LT#fc 0 

mp 115-116^ 

IRvmax^Ccm" 1 ) : 3300, 1599, 1583, 1477, 1448, 1400, 1363, 1255, 1159, 1053 
1 H-NMR(CDC1 3 ) 5 (ppm) 1.02 (9H, s) 2.29 (1H, dd, J = 10.4, 13.6 Hz) 2.72 
(1H, dd, J = 3. 0, 13. 6 Hz) 3. 30 (1H, dt, J = 3. 8, 14. 4 Hz) 3. 55 (2H, s) 4. 66 
10 (1H, d, J = 4. 8 Hz) 6.67-6.77 (3H, m) 7.14-7.30 (4H, m) 7.41 (1H, s). 

7) N- [ (IRS, 2SR) -1- [3- &*'<-W-A'ttiS) -2- 
nP7i^;U) -2-fc Fa^rv^^vU] -4-7/^P-l-t7fT5 F 
(IRS, 2 S R) -2-T5/-3- [3- {^Hr^^J^^i/) 7*=-A>] - 
1- (3-^PP7xi/V) -\--rfu^;—)V (0. 3 0 g, 0. 8 6 ? V <D 

15 n, N-^fM;vA7 5 F (5ml) mm^ 4-7/^*1-? ?^y-i-%fry$ 

^ (0. 17g, 0. 905!)^) s 1-t Kb*^^ HJ7 s /^1* 

ma (o. i38 g , o. 9o-;y^) SrJnx, ftlia-xf;w3- (3-v^ 
?->v7^;yu\?M *Art 9 M% MCQfttft (0. l 7 3 g, o. 9051)*^) 

^f-^-g^^^/V) tHU N- [ (IRS, 2SR) -1- [3- {^ir^-V^ 
jvir^y) s<i/p;V] -2- (3-^ a d7i=;u) -2-fc Kp^^^aO -4-7 
/VtP-l-t7h7§K (0. 3 54g, 7 9%) bT#7t 0 
mp 165-166^ 

25 IRvmax^^cm" 1 ): 3263, 1639, 1599, 1583, 1518, 1477, 1448, 1400, 1259 

^-NMRtCDClj) 6 (ppm) 0.99 (9H, s) 2.73 (1H, dd, J = 11.0, 14.4 Hz) 3.01 
(1H, dd, J = 4.0, 14.4 Hz) 3.52 (2H, dd, J = 8.6, 11.4 Hz) 4.17 (1H, br) 
4. 70-4. 81 (1H, m) 5. 09 (1H, s) 5. 87 (1H, d, J = 7. 2 Hz) 6. 74-6. 83 (3H, m) 
7. 00 (1H, dd, J = 7. 6, 9. 8 Hz) 7. 18-7. 36 (5H, m) 7. 41-7. 57 (3H, m) 7. 80 (1H, 
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d, J = 7.6 Hz) 8.07 (1H, d, J = 7.6 Hz). 
M3 6 7 

N- [ (IRS, 2SR)-l-[3- (%*^yT/^^» *<>*JA>] -2- (3- 

5 (IRS, 2SR) -2-75 7-3- [3- (^t^yW^rv') - 

1- (3-^oo7i=^) -l-^o^;^/> (0. 3 0g, 0. 8 6$^^) © 
N, N-S?* ^-MvW*7 5 K (5ml) »5-^not7^l^y-l-*;^y 
^ (0. I86g, 0. 9 05!)^) , l - t Kp * h !) 7'/^ l * 
ftfe (0. 138g, 0. 9.00^) ^JPX, tf ia-xf/V-3- (3-^^ 

io ^7 §;^b tfyv) $ KilfflWtL (o. i73g, o. 9 o =• y ^v) 

^f-^HWI^^) tffdftU N- [ (IRS, 2SR) -1- [3- (^-O^ 
/l^dfv') ^V^] -2- O-^do?!^) -2-t Kn^rv^fvl/] -5-^ 
15 aa-l-t7 hT$ K (0. 3 50 g, 76%) Sr&fefefti LT#fc. 
mp 142-143°C 

IRvmax^cnf 1 ) : 3252, 1637, 1518, 1477, 1448, 1398, 1363, 1255, 1159, 1059, 
1022 

1 H-NMR(CDC1 3 ) 5 (ppra) 0.99 (9H, s) 2.71 (1H, dd, J= 11.0, 14. 4 Hz) 2.98 
20 (1H, dd, J = 4.2, 14.4 Hz) 3.51 (2H, dd, J = 8. 8, 11.6 Hz) 4.05 (1H, br) 
4.70-4.79 (1H, m) 5.04 (1H, d, J = 3. 4 Hz) 5.97 (1H, d, J = 7. 6 Hz) 6.72-6.81 
(3H, m) 7. 16-7.62 (10H," m) 8.28 (1H, d, J = 8. 4 Hz). 
mt&m 3 6 8 

N- [ (IRS, 2SR) -1- [3- fr*'Of-A>*3?i/) -<V^/U] -2- (3- 
25 ^oa7i^) -2-t Kn^iAX^Vl/] -6, 7~i?K Yu-SH-^y^ [a] */ 
? a s<?y- y- 1 -# )Vifs^ % K 

(IRS, 2SR) -2-75 /-3- [3- i&ir+<W-fr1r*i/) y^~>v\ - 
1- (3-^ cn7s=;l/) -\-rfxi^J'-tV (0. 4 0g, 0. 8 6\])^/U)<D 
N, N-i?^f/^M75 K (5ml) ?§*fc6, 7-v 5 !: Fa- 5 H-^y [ a ] 
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C/^n-v-/7^-l-#;V/fcV^ (0. 17g, 0. 9 0 5!)^) , 1-t Kn* 
^^/YVT^-^l^n^} (0. 138g, 0. 9 05!)^) %1N?Ls M 
\C 1 -^JV- 3 - ( 3 tf-JVT %J-fn fcVU) # ^vM* 5 KSQtt£ ( 0 . 17 

3 g , o. 9 05y^) ^taT«Wbfc 0 ^ifwwu & 

1:1, 0:1), -t©tfe N (^drf-^-^^^/W) T?»»U N- [ ( 1 

RS, 2 S R) -1- [3- &*-<lS'?A'ttis) -<i^i?/U] -2- (3-^Pn7x 
~/V-) -2-t Ka^ixa^/l/] -6, 7-i>k Fo-5H-^/ [a] 
10 y- 1 -^7/^>i^ 5 K ( 0 . .1 7 4 g , 3 9%) £ LT#fc. 

mp 128-129^ 

IRvmax^tenf 1 ): 3265, 1633, 1599, 1585, 1514, 1477, 1450, 1363, 1255, 1159 
l H-NMR(CDCl 3 ) 5 (ppm) 1.01 (9H, s) 1.99-2.01 (1H, m) 2.14-2.20 (HI, m) 
2. 63-2. 73 (3H, m) 2. 94 (1H, dd, J = 3. 8, 13. 6 Hz) 3. 54 (2H, s) 4. 33 (1H, 
15 d, J = 4. 4 Hz) 4. 65 (1H, m) 5. 03 (1H, br) 5. 71 (IH, d, J = 6. 6 Hz) 5. 90-6. 01 
(1H, m) 6. 26 (1H, d, J = 11. 6 Hz) 6. 71-6. 78 (3H, m) 7. 02-7. 30 (?H, m) . 
^Sfe^J 3 6 9 

N- [ (IRS, 2 SR) -1- [3- (t e r t-ttM ^i/vVK] -2- (3-^o 
a7x=/P) -2-fc Kn^v'zc^vi/] -4-7/ujtu-l-y"7 yr* jr 
20 1) 3-t e r 7 /Vitv * $ ^KlVfo^— h 

3-tert-^7x/-/H (1 5 g, lOO^^A) ©^DB^y 
(3 00ml) WfeXCX-x.'f-^M V7°v \£iV7 5^(17. 5ml, 1005 
y*/U) , N-7x^MJ 7;^P>^^^^ 5 K (4 4. 7g, 125 

^=3 0:1) TSfifJRU 3-t e r t-T''?^ aL~/Uh }) 7/Ujru / # yx/ufc 
*-M7. 17g, 2 5%) SrifeS^'f/^LTifc, 
IRvmax^^cm" 1 ): 1612, 1577, 1489, 1423, 1246, 1215, 1145, 925 
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l H-NMR(CDCl,) 8 (ppm) 1.33 (9H, s) 7.06-7.10 (1H, m) 7.24-7.25 (1H, m) 
7.33-7.42 (2H, m). 

2) 3-tert-yf;Kyv ! My^f'!);i' 

3-t e r t-^f /t/7x=;l/MJ ^ ^ y^V*^ h (6. 17g, 2 

5 1. 9 5 !)^) <D7± b})^ (8 Om 1 ) W^K^T Y 3 V J* (2. 
15g, 4 3. 8 5^^/1-) , 3l>^ (0. 4 2g, 2. 19^^) SrflPx., 
^^TT^b^^r^ (M)7x=W7^y)A'7v ! ^ (1. 27g, 1. 

lo^y^) iripx., 5^jpi^3i}j!Dbft 0 mk^^^mt, ^mmz-Ky 

10 «Biii$L7c 0 »y!)*W7A^D-r^77^ 

—7^=1 : 0, 20 : l) N T»*M8U 3-t e r t -•/f-jW^l/VA^^/- V 

V/is (4. i 3 g) Sr^^^-Y^i: ux#7t 0 ^:o l bw^i^»^^-ev^5 

IRvmax^Ccnf 1 ) : 2229, 1599, 1579, 1485, 1417, 1365, 1273, 1113 

15 1 H-NMR(CDC1,) 8 (ppm) 1.32 (9H, s) 7.33-7.35 (2H, m) 7.39-7.50 (1H, m) 
7.60-7.66 (1H, ra). 

3) 3-t e r f-7*f^SWHI 

3-t e r t-7*f^y^y/= MJ/K4. 13g, 2 1. 9 5U*/>) 

. <d& (8 0mD mmm^mti-bv^^ (2. i9 g , 54. 8 5y^)£ 

3- t e r t-7TA&& ! && (3. 23g, 8 3 % i n 2 s t e p s ) £ft££J£H 
25 mp 96-97T: 

IRvmax^cnf 1 )-- 2500-3300, 1693, 1604, 1585, 1440, 1412, 1286, 1259 
l H-NMR(CDClj) 8 (ppm) : 1.36 (9H, s) 7.41 (1H, t, J = 7. 5 Hz) 7.65 (1H, ddd, 
J = 1. 5, 2. 1, 7. 8 Hz) 7. 94 (1H, dt, J = 1. 5, 7. 8 Hz) 8. 16 (1H, t, J = 1. 8 
Hz). 
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4) 3-t e r t-y^tV^VJjVT >V^—;V 
fcmV)?-V&Tfr^~pJ* (1. 38g, 36. 2 5!) *JV) (D^-TsmW 

*(40ml) t3-tert-^fA*|fi|(3. I3g, 17. 6 5 J) *M 
OI-7/K4 0 m) J8$**#Tt*JRTU Siat 2 H#ffl8E#Lfc. KJtS»TSx 
5 * (1. 38ml) , 1 5%^miti-h V (1. 3 8m 1) % * (4. 

2ml) &it^o< 9 t*»Ttf«Ttfc. &C*:H#*r1r9>r hT?*iSU 0 

(^*c-V-y : BWlJt^= 8 : 1, 4:1) TffiWRU 3-t e r t-^/l^^v? 
;VT/U-=i-/V (2. 5 9g, 9 0%) Srfc&SW*^ Lr#fc 0 
10 IRvmax^Ccra" 1 ): 3277, 1606, 1489, 1363, 1275, 1203, 1016 

^-NMRCCDCls) 6 (ppm) 1.32 (9H, s) 1.85 (1H, s) 4.66 (2H, s) 7.14-7.19 (1H, 
m) 7.29-7.38 (3H, m). 

5) a^f-/U2- [3- (t e r t-^M 'O'^] -3- (3-^CQ7t^) 

15 3-t e r t -^^VW^vV^U^ — ^ (2. 50g, 15. 25 >) ^7U) <D$t 
%.x-*f-)V (30ml) Y J) ^J-frT 5^(3. 18ml, 22. 85!) =eM 

fcfll jfcJWm^P* * isaA**-** D7-fK(l. 29ml, 16. 725!) 

20 xf ;I/3 - ( 3 n b 7 1=^) - 3 -t* y fc't^- K 3 . 4 5g, 15. 
- 2 5!)^) hdri/^^y (3 Oml)««fc*J&U 1»P (6 

0%, 0. 6 1g, 15. 2 5y^) SrJbP^ 7k#T-C3 0£«#Lfclk 
h^r^^y (2 5ml) «»SrJPx., ^MTi&«#L7c 0 

&?w?h?774- {^*-?y : ffigt*>?/U= 1 0 : 1, 8 : 1) T*t$8U ^ 
^2- [3- (t e r \.-7?jV) ^^^U] -3- (3-^Da7x^) -3-^3- 
y/otf^-h (5. Olg, 8 8%) fcfcJWWvf*fc UX#7t, 
IRvmax"""^ 1 ) : 1739, 1691, 1572, 1475, 1423, 1365, 1228 
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l H-NMR(CDCl 3 ) 8 (ppm) 1.13 (3H, t, J = 7.0 Hz) 1.25 (9H, s) 3.32 (2H, dd, 
J = 2.2, 7. 8 Hz) 4. 12 (2H, dq, J = 1.8, 7.4 Hz) 4. 55 (lH, t, J = 7. 4 Hz) 
6.98-7.03 (1H, m) 7.18-7.21 (3H, m) 7.29-7.39 (1H, m) 7.48-7.53 (1H, m) 7.77 
(1H, dt, J= 1.6, 7.8 Hz) 7.85-7.87 (lH, m). 
5 6) if/V (2RS, 3RS) -2- [3- (t e r t-^f/l/) -3- 
(3-^nP7i-/V) -3-fc Kn^rv'T'Pb'^- N 

mtMb (3. 6 0g, 2 6. 45 V*;U) (D^-T'JmnWL (5 Oml) K17.K 

mfc*v^i-v y y& (2. o g , 52. 8 ^Sfit'in^oiJ2^ 

P B m#t7i 0 «^£5i®U ^©^|Cxf;l,2- [3- (t e r t-^JV) 
10 y^] -3- (3-^PD7i-;l') -3-t^y/n^^f (4. 9 1 g, 1 
3. 2?y^) (D^-J-JV (4 0ml) »£AlJ;U SJUl'lltWtfco 1 

■7F^77^-(^fy:Siif/V=10: 1, 3:l)t«U^l'(2 
15 RS, 3RS) -2- [3- (t e r -3- (3-^od7=c- 

M -3-t Kn^rV^at°^-h (4. 1 6 g, 8 2%) fc^fe^!^/^ L 

IRvmax^Ccm' 1 ): 3456, 1728, 1599, 1477, 1373, 1346, 1180, 1032 

'H-NMR (CDC1 3 ) 6 (ppm) 0.92 (3H, t, J= 7.0 Hz) 1.27 (9H, s) 2.88-3.02 (3H, 
20 m) 3. 14 (1H, d, J = 3. 0 Hz) 3. 88 (2H, q, J = 7. 4 Hz) 4. 99-5. 01 (1H, m) 6. 86-6. 91 

(1H, m) 7.07 (1H, s) 7.15-7.18 (2H, m) 7.25-7.27 (3H, m) 7.41 (1H, s). 

7) (4RS, 5 SR) -4- [3- (t e r t-7f^) - 5- (3-^ 

uuy^-iv) -1, 3-^-^yy ^y-z-irv 

(2RS, 3RS) -2- [3- (t e r t-:/3vU) ^<yi?sV] -3- (3- 
25 ^nP7x=^)-3-bKn^7nlft^-h (4. 0 5g, 10. 8?y*A') 

©fh7t (1 Om 1-1 Oml) ^^MT2^C07K 

mVcT MJ?A (llml, 22?y *>v) £flp*u M-f«»Lfc, KJEgj* 
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2 6ml, 16. 2511^) , ^7x-/H)y|l7^K (2. 56ml, 11. 
8 8 $ V *M ZMx-s 4 B^MM Ltc a WSr@* U @^5vWT^fR U 

6^ wmmmvtc 0 ^i-y-m^f^w^^mK (4rs, ssr)- 

4- [3- (t e r t-^/U) -<i^S>/U] -5- (3-^BB7i=^) -1, 3-^ 
f-y y 2 -* V ( 2 . 4 7 g , 6 0%) fcM&ftSii i LT#7t 0 
mp 136-137^ 

10 IRvmax^cnf 1 ): 3263, 1763, 1601, 1477, 1433, 1363, 1234 

^HNMIUCDCL,) 6 (ppm) 1.28 (9H, s) 2.20 (1H, dd, J= 11.1, 13.8 Hz) 2.32 
(1H, dd, J = 3. 9, 13. 8 Hz) 4. 23-4. 30 (1H, m) 4. 99 (1H, s) 5. 77 (1H, d, J 
= 8. 1 Hz) 6. 85 (1H, d, J = 7. 2 Hz) 7. 01 (1H, s) 7. 19r-7. 31 (3H, m) 7. 34-7. 40 
(3H, m). 

15 8) (IRS, 2SR) -2-75y-3- [3- (ter t-7"f;V) 7i=/P] - 
1- (3- ! ?PP7x^l') /U 

(4RS, 5SR) -4- [3- (tert-7"fM ^-7;U] -5- 
7x-;V) -1, 3-*%-$->tW^-2-*l/ (2. 3 6g, 6. 8 65!)^V) © 
^*y-/W6 0ml)^te8&j£*BKW-hy !7«M<$$t(4. 3ml, 3 4. 

20 3 5!)^) ^Dx, 5 B&HJBJI&SflS Lfc. KJ&if&T^ ^^y— A/Sr«JBES*L 

Bm^fr) TfUfftlU (IRS, 2SR)-2-75/-3-[3-(teit-7*f 
/u)7x=;i']-l-(3^nD7x^)-i-7p^7-;Ml. 2ig, 5 5%) 
25 Sr&fetfc&ibTftfc. 

mp 102-103^ , 
IRvmax^^cra- 1 ) : 3063, 1597, 1576, 1476, 1429, 1363, 1199 
l H-NMR(CDCl 3 ) 5 (ppm) 1.30 (9H, s) 2.32 (1H, dd, J = 10.4, 13.6 Hz) 2.75 
(1H, dd, J = 3.2, 13. 8 Hz) 3. 31 (1H, dt, J = 4. 0, 9. 6 Hz) 4. 68 (1H, d, J 
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= 4. 8 Hz) 6. 94-6. 96 (1H, ra) 7. 13 (1H, s) 7. 21-7. 31 (5H, n) 7. 42 (1H, s) 
9) N-[(1RS, 2SR) -1- [3- (t e r t-/f^) 'O^] - 2- (3 
-^ao7i=;v) -2-t Kadrv'^^/v] -4-7;^o-l-t7br5 K 

(IRS, 2SR) -2-r?y-3- [3- (ter t-^f-fV) 7x^^] -1- 

5 (3-^nD7i^/V) -l-'/o/Vwl' (0. 30g, 0. 9 44 5!!^) ^ 
N, 5 K (5ml) »4-7/^Pt7^l-y-l-^ 

^ (0. 189g, 0. 9 95!)^) , 1-t KP^rv"<y / h J) 7^-/H 
TKftfe (0. 15 2 g, 0. 9 95y*;V) &JP*.h (3- 
^W^/otf;V) MI (0. 190g, 0. 9 9$!!* 

10 As) Srj&n*.* Sfil!«*Pl/fe, H*^*^?** U taf&MWTks 7k s 

jjytvuy&fwhyyyj- (^*y-y •. w^^f-^= 1 : i> o : 1) , -t 

©SL S^ifa (^D-^-g^^^V) T?*W*U N- [ (IRS, 2SR) -1- 
[3- (ter t-^/V) ^vVV] -2- (3-^n7i^) -2-t Fp^ 
15 xfju] -4- 7/ ^p-i-^-7 h T 5 F ( 0 . 2 4 5 g, 5 3%) &Hk&1£$,h: L 

mp 76-78^C 

IRvnax^w 1 ) : 3312, 1639, 1599, 1516, 1425, 1261, 1236, 1201, 1051 
'H-NMR (CDC1 3 ) 5 (ppm) 0.99 (9H, s) 2.73 (1H, dd, J = 11.0, 14.4 Hz) 3.01 
20 (1H, dd, J = 4. 0, 14. 4 Hz) 3. 52 (2H, dd, J = 8. 6, 11. 4 Hz) 4. 17 (1H, br) 
4.70-4.81 (1H, m) 5.09 (1H,. s) 5.87 (1H, d, J = 7. 2 Hz) 6.74-6.83 (3H, ra) 
7. 00 (1H, dd, J = 7. 6, 9. 8 Hz) T. 18-7. 36 (5H, m) 7. 41-7. 57 (3H, m) 7. 80 (1H, 
d, J = 7.6 Hz) 8.07 (1H, d, J = 7.6 Hz). 

mmm 370 

25 N-[ (IRS, 2SR) -1- [3- (t e r t-7"^) -<y^] -2- 

P7j=;V) -2-t KD^r^^/W] -6, 7-$>fc Ho- 5 H-^-yy [a] */# n 

y- i -# j\/7$*-9- ? K 

(IRS, 2 SR) -2-757-3- [3- (ter t-"7*^;U) 7iS/U] -1- 
(3-^7 p 037 j.-^v) -i-7p/n7- ;V (0. 30g, 0. 944^!)^) <£> 
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N, N-S^fvl^/VAT^ K (5ml) »tt£6, 7-5>t Kb-SH-"*^ [a] 
v'^n^fy-l-^^y® (0. 187g, 0. 9 9 5!)^) s 1-fc Ka 

^fv^yy h V t^—jv i 7Kfn% (. i52 gl o. 99?y *Ab*. % M 

\Zl-^=?/U-3- (3-S^^TS/ynk/U) ttffiKtt (0. 19 

5 Og, 0. 9 9 5 y^r/l-) &Jn*. % MTiKSafcttUfc. BIW^/l'TfcfcU & 

SMBUfc. »y!J*^7A^P-7b^77^ : R!fcc?vi~= 
1:1,0:1), (^^^-ittfe^^/U) "CfcRU N- [ (1 

RS, 2SR) -1- [3- (t e r t-^/l') ^^^] -2- (3-^db7x = 
10 7^) -2-fc Kn^F-i/ai^A/] -6, 7-i?fc KP-5H-^yy [a] ^DA/fy 
- 1 -tf/Utf^f - 5 K (0. 2 3 0 g , 5 0%) &&&&& £ UT#fc„ 
mp KMKOSt 

IRvmax^cuf 1 ) : 3300, 1635, 1514, 1425, 1363, 1298, 1273, 1197, 1103, 1076 
'H-NMRtCDClj) 6 (ppm) 1.27 (9H, s) 1.95-2.01 (2H, m) 2.14-2.20 (2H, m) 
16 2.63-2.75 (3H, m) 297 (1H, dd, J = 4. 0, 14. 2 Hz) 4.36 (1H, s) 4.67-4.69 (1H, 
m) 5. 02 (1H, s) 5. 69 (1H, d, J = 7. 4 Hz) 5. 87-5. 98 (1H, m) 6. 26 (1H, d, J 
= 12.0 Hz) 6.86-7.30 (10H, m) 7.47 (1H, s). 

mmm3 i 1 

N- [ (IRS, 2 SR) -1- [3- (t e r t-^f-M <<l/ 9 J>fls1 -2- (3-^n 
20 p 7*.~;v) - 2 -k v-zc^] -5-^na-i -^7 h T 5 K 

(IRS, 2SR) -2-T^y-3- [3- (t e r t-:/<7VU) 7oi~7l/| -1- 
(3-^07*^) -l-yp/^y-;!/ (0. 313 g, 0. 9 8 5 5!)^) 
ON, N-i?*77HM'A7' 5 K (5ml) |iC5-^oPt7;?Uy-l-*;^ 

(0. 2 14g, l. 045!)t;v) , i-tKa^yyn)7/-;H 

25 (0. 160g, 1. 04 5!)^!/) ^M, M(a-xf;U-3- (3- 

i?p< f-}VT 5 77"p tr/P) #/W7i?iM 5 Kttift (0. 20g, 1 . 045!) ^/v) 
fcJPx, ^mT*W»U7c 0 BBfccfvurfcfcU SSfnMTk, 7k, 

T?**§4U N- [ (IRS, 2 SR) -1- [3- (t e r t- 
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-??-ju) s<yi?jv] -2- (8-^oo7x=^) -2-fc Ko^^^wO 
P-l-t7h7?K (0. 3 0 7 g, 6 2%) ZU&lfe&b LT#fc 0 
mp 91-93°C 

IRvmax^^cm- 1 ) : 3267, 1631, 1572, 1518, 1203, 1037 
5 'H-NMlUCDCl,) S (ppm) 1.25 (9H, s) 2.74 (1H, dd, J = 11.0, 14. 4 Hz) 3.05 (1H, 
dd, J = 4. 0, 14. 2 Hz) 4. 02 (1H, d, J = 4. 4 Hz) 4. 77-4. 86 (1H, in) 5. 05-5. 09 
(1H, m) 5. 87 (1H, d, J = 7. 8 Hz) 7. 01 (1H, d, J = 7. 4 Hz) 7. 12-7. 66 (12H, 
m) 8.29 (1H, d, J = 8.8 Hz). 
3 7 2 

10 tert-^/KlRS, 2 S R) -2- ( 3-^ a P7i^) -2-fc Kn d rv , ~ 
■ 1- [4- (2, 2, 3, 3, 3-^>*:7/M-n:/D tVi/) ^^^/L-] jc^U* — 

1) 2, 2, 3, 3, 3-^<^7/U*n-l- (4-^^71=^) 7 > PA , y- 
1 A 

15 a*WfeUfc3ft77^3^^V!^A (12. 2g, 5 0 25D^) „ ^ 
— ryw (10 0ml) Sr^Px., 4-7o* hs^y (56. 1ml, 4 5 6 ^^ 
AO <D^=r,\, (20 0ml) IffttrFU 1. 5l*WAP?ft5SSEUfc. KJ&» 
^Ky^T^^-T-t h^T^U ^^7^to7"nk't>i (2 5g, 1 
5 2 5 U <D3L—=r;V (10 0ml) W^ITU $o< 9 igfifcMU/t 

20 ©*>, 3B#^»«L, ^ MT*jt#Lfc„ ra£3g£*£»U 3&£*g 

^-e^aiy^ufc. mtt^A'timu %mm*ftM, maws*, maim* 
-e*fru i*«t-7^^!)AT«, wife. y*^ 

^*7A^n?h07^>- (^3rlJ- V : 1 : 0, 3 0:1) SrfTV\ 

•^tsiii, shl ttEgffi urto y * 7^P-?h^7^-h 

drty : ^iif;V=10 : l s 5:1) TitSSIU 2, 2, 3, 3, 3-^* 
7/^P-l- (4-^f^7s^) ~7u/*l/-l-$— /U (2 0. 2 8 g, 5 6%) 
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IRvmax^Ccm' 1 ) : 3400, 1616, 1518, 1363, 1331, 1213, 1184, 1132 
'H-NlflKCDClj) 6 (ppm) 2.37 (3H, s) 2.50 (1H, d, J = 4.8 Hz) 4.98-5.13 (1H, 
m) 7. 21 (2H, d, J = 8. 4 Hz) 7. 33 (2H, d, J = 8. 0 Hz) . 
5 2) 0-7x-^0- [2, 2, 3, 3, 3-^>^y/^u-l- 

2, 2, 3, 3, ( *f-)V7 =c~/V) -fu^ls-l- 

*~JV(15. 9 3g, 6 6. 3 5 !)*^) ©Sixf ;w (2 0 0ml) fit h 
V^-f-^T^y (13. 9ml, 9 9. 4 5 $ ]) *ZA>) Ztiaz., tW^TT*^ p P7 
10 x^/W^JVjM'* — b (10. 1ml, 7 2. 8§y^-;W) trJP^, tR^TT'2 

30:1) T?fMSU 0-7*=/K)- [2, 2, 3, 3, 3 -^V? 1 - 

(4-^^/V7cn=;V) yntVP] f (2 2. 8 2 g, 9 1%) 

15 **6ftjglE;j->f vu£ LT#7c 0 

IRvmax^^cm- 1 ): 1616, 1591, 1518, 1491, 1290, 1192, 1143 

1 H-NMR(CDC1 3 ) 5 (ppm) 2. 39 (3H, s) 6.67 (1H, dd, J = 7. 5, 16. 5 Hz) 7.05 (2H, 

d, J = 8. 1 Hz) 7.24-7.31 (3H, m) 7.37-7.42 (4H, m). 

3) 4- (2, 2, 3, 3, 3-^y^7/^n7 , n fcVU) 
20 O-^^KJ- [2, 2, 3, 3, 3-^y^7^tn-l - (4-^f^7x-;l/) 

~?xi\£flA (1 6. 5 5g, 4 4. 0$!)^) (D^yf ^ (1 

0 0ml) »2, 2'-Ty*lf^-ry^n=- hV* (l. 45 gl 8. 8?y 
„ TK^bh y-n-^fvW^X (17. 8ml, 6 6. 0 5y*;U) SrJD*.* 

8oicT'5^r H m#Lfco ®s*m -<>^vsr«fiES*u -y!)*^*7A 

25 ^nvfi/77^ (^^r^y) T?ifl!fSSU 4- (2, 2, 3, 3, 3~^>-f7/U 
^-p^PtV^) h/Pxy (ii. i3g, ) SrHfeaw^A'i LT#fc„ £*i,f± 
*=p©^X<b^iJBt>*L5^«Iflfc*J^*jxS^ % ^©SSfcORfcteJBV^fc, 
IRvmax^fcm" 1 ): 1518, 1464, 1377, 1315, 1203, 1118, 1080, 1030 
l H-NMR(CDCl 3 ) 6 (ppm) 2.34 (3H, s) 3.26 (2H, t, J = 18. 8 Hz) 7.16 (4H, s). 
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4) 1- (zfv^/f/V) -4- (2, 2, 3, 3, 3 -~<*9 7;Vto/n fc'AO 
4- (2, 2, 3, 3, b/^^(9. 97g, 3 

9. 4$y^) onwcM* ooomi) wm\z2, 2'-7/wy/fB 

5 =MJ/MO. 33g, 1975!)^) > N-7o^^^5K(8. 5 0 

gl 47. 3?y^) fcjn*., iffliuaWLfc. m»*p^ 

xf;l,= l : 0, 5 0:1, 2 0:1) T'ftlL, 1- O/P^fvl') -4- (2, 
2, 3, 3, 3-^7/Vto7c^) (3. 6 6g, 3 1% (21 

io m<D®.m ) &m&&&b\sXftiZo 

mp 62-63°C 

IRvraax^Ccra" 1 ): 1518, 1437, 1323, 1190, 1101, 1070, 1045 
l H-WMR(CDCl,) 6 (ppm) 3.31 (2H, t, J = 17.8 Hz) 7.27 (2H, d, J = 8. 0 Hz) 
7.40 (2H, d, J = 8.4 Hz). 
15 5) ^/V3- (3-^PP7x^) -3-^^-2- [4- (2, 2, 3, 3, 

3-^y^7/i/tp7ot» ^i/vVw] 7a^-h 

if;l'3-(3-^no7x=/U)-3-^y7o^-K2. 7 4g, 12. 
080*^) hdr^^V (3 0ml) t&JKSrJWfrU T^t^y ?A 

(6 0%, 0. 4 9 g, 1 2. 0 8 5 U^/W) fcftliL «T7? 3 0#Jt#Lfc^ 
20 l- tfu^tf-M -4- (2, 2, 3, 3, 3-^y^7;i'tu7'a^v) -<yif 
y (3. 6 6 g, 12. 0 8 * y^r/k) bdrix^^y (15ml) TO*SD 

25 ;V=15:1, 10:1) U ±^3- (3-^oo7x^) -3-**y 

-2- [4- (2, 2, 3, 3, 3-^y^^/V^a^n t» /Pt'^ 

(4. 6 4g, 8 6%) &m&&&bl'X#it. 
rap 81-82°C 

IRvraax^cnf 1 ): 1738, 1693, 1572, 1425, 1317, 1195, 1028 
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l H-NMR (CDCI3) 8 (ppm) 1.11 (3H, t, J = 7. 2 Hz) 3.25 (2H, t, J = 18.3 Hz) 
3. 32 (2H, d, J = 7. 2 Hz) 4. 05-4. 14 (2H, m) 4. 54 (1H, t, J = 7. 5 Hz) 7. 16-7. 23 
(4H, m) 7.37 (1H, t, J = 8. 1 Hz) 7.51-7.54 (lH.m) 7.77-7.81 (1H, m) 7.90-7.92 
(1H, m). 

5 6) xf;i, (2RS, 3RS) -3- (3-^no7i-;l') -3-tKn^-2- 
[4- (2, 2, 3, 3, 3-^^^7^p-7°nfcVu) ^.yi?jU] ^Dk't^ h 
mt&$& (2. 7 0g, 19. 8 40^) (Dx^fA«I(3 0mI) 

^mt^^m-rvv v& a. so g , 39. 6 8?!)^) ^iifjoi^©* 
•H2mmw^tc. yfmm^hmu t©5ii^f^3- (3-^d7x-;u) 

10 -3-**y-2- [4- (2, 2, 3, 3, 3 --^^^ ^/^P 7°o fcVl^) ^ l/*JfV\ 
/Pt'^h (4. 4 5g, 9. 92$y^/U) <D^— 7VU ( 2 0 m 1 ) 

MX 1 bfc 0 1 m^^T-TO^^T I^^/WX^ U 

15 5:1) XJfiligU ( 2 R S , 3 R S) -3- (3-^nn7x=;l/) -3-fc 

[4- (2, 2, 3, 3, 3-^^7^p7p W 7" 
p tra-*- h ( 3 . 9 5 g , 8 9%) «:*SfiSW;*->f /Ufc LX#fc e 
IRvmax^cnf 1 ): 3450, 1709, 1576, 1518, 1435, 1315, 1195, 1113, 1030 
l H-NMR(CDClj) 6 (ppm) 0.91 (3H, t, J = 7.0 Hz) 2.87-3.02 (3H, m) 3.18 (1H, 
20 d, J = 2. 6 Hz) 3. 25 (2H, t, J = 18. 2 Hz) 3. 88 (2H, q, J = 6. 8 Hz) 5. 02 (1H, 
d, J = 1.8 Hz) 7.04-7.17 (4H, m) 7.26-7.28 (3H, m) 7.41-7.42 (1H, m). 
7) (2RS, 3RS) - 3- (3-^nn7jx;l/) -3-t [4- 
(2, 2, 3, 3, Z-^v9-7t\/*n-?n\£)V) ^sVfr] 7pftyl 
JL^VU (2 R S ,• 3RS) -3- (3-^dC7x=;V) -3-fc F'n^>-2- [4- 
25 (2, 2, 3, 3, 3-<y!?7;Vtn7°n^) 7*n h (3. 

8 4g, 8. 52$H;P) ©7h7tKP77y-x^;-;l/ (20ml-20m 
l ) »Mf 1 Mfcofrmfc-f hV$J> (17ml, 17$y ^sU) 
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mmmmLtc 0 ^^y-^m^^xm^^m\ (2rs, 3rs)-3-(3 

-tvu7aL=-;U) -3-fc [4- (2, 2, 3, 3, 3— <V$~7)V± 

uz?n\?jv) s<V*J)V] -fu^irvm. (2. 8 5g, 7 9%) %&&M&k UT# 
fc. 

5 rap 150-151°C 

IRvmax rar (cm- 1 ) : 2500-3300, 1693, 1433, 1315, 1238, 1194, 1103, 1078, 1030 
l H-NMR(CDCl 3 ) 8 (ppm) 2.87-3.05 (3H, ra) 3.24 (2H, t, J = 18. 4 Hz) 5.09 (1H, 
d, J = 4. 0 Hz) 7. 05 (2H, d, J = 8.0 Hz) 7. 14 (2H, d, J = 8. 4 Hz) 7. 24-7. 29 
(3H, m) 7.41 (1H, s). 

10 8) (4RS, 5SR)-5-(3-^no7x=/U) -4-[4-(2, 2, 3, 3, 
^-^■V^y;viru-fxi\f;v) -l, i^^-2-ty 

(2RS, 3RS) -3- (H0P7i^) -3-t Kn^>-2- [4- (2., 
2, 3, 3, Z-^l/W^v-fu -<Vi^l/] -fn \?Jr^ (2. 7 5g, 
6.50? D^WT h7tKP7?y(70ml h U % ( 1 • 

15 3 6ml, 9. 7 5 $.V*JU) % J?7*s^pyt7i?K (I. 5 4ml, 7. 1 
5 5 y £*Hx, 4B#^Miimbfc 0 ^g££@*U im^^T^U 

MEigllf Lfc ^^r^^-S^^-e^^^frV\ (4RS, 5 S R) - 
5- (3-^po7x=/1') -4-[4- (2, 2, 3, 3, 3-^* yjvfrwzfu M 
20 /V) ^v»/K] - 1 , 3-^-drf-^y i?y-2-*y (2. 5 4g, 9 3%)&*Sfe££ 

mp 137-138°C 

IRvmax^cnf 1 ): 3234, 1761, 1435, 1317, 1194, 1030, 912 

'H-NMRCCDCls) 5 (ppm) 2.17-2.36 (2H, m) 3.28 (2H, t, J = 18. 6 Hz) 4.19-4.30 

25 (1H, m) 4. 95 (1H, s) 5. 77 (1H, d, J = 8. 2 Hz) 7. 03 (2H, d, J = 7. 6 Hz) 7. 27-7. 38 
(3H, m). 

9) t e r t ( 4 R S , 5 S R) -5- ( 3 -9 D o 7x^) - 2-^y 

-4- [4- (2, 2, 3, 3, 3^7/V^b7b fcf/1") ^^A-] -1 , 3- 
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(4RS, 5SR) -5-(3-^PP7^)-4-[4-(2, 2, 3, 3, 3 

-<y^7;vtD7 , D^) -l, 3-**-fyVi?^-2-*y (2. 4 

3g, 5. 7 9 5 V ©Tt h=i f ])JU (4 0m 1 ) ^j^lc^-t e r t-zff- 
Jlsi?% (1. 5 2g, 6. 9 55!)^) t4- (^f;U7$y) t' 

5 y^(71mg, 0. 5795 V**) fcHfcJB*., MT*«^#tfc„ « 
fc*BE»*U ^#f-^-B»3if-A/T?Hlif**ffV\ t e r t-zf^ (4RS, 
5 SR) -5- (3-^PP y'ai^/l^) -2-^-dry-4- [4- (2, 2, 3, 3, 3- 
^v^A-^PT'n f/v-) -<^e?/u] -l, 3-^-^i^y !) 5?>'-3-*A^l?*S/U'— 
h (2. 7 7g, 9 2%) ^«SfiJ|*fcL-C#fc. 

10 mp 136-138°C 

IRvmax^^cm -1 ): 1813, 1724, 1358, 1315, 1251, 1195, 157, 1076, 1028 
'H-NMR(CDCls) 5(ppm): 1. 49 (9H, s) 2.58 (1H, dd, J = 8. 8, 14. 4 Hz) 2.88 (1H, 
dd, J = 4. 6, 14. 4 Hz) 3. 21 (2H, t, J = 18. 4H) 4. 77-4. 87 (1H, m) 5. 64 (1H, 
d, J = 7. 0 Hz) 6. 67 (2H, d, J = 8. 0 Hz) 6. 99-7. 03 (3H, m) 7. 12-7. 19 (2H, 

15 m) 7.24-7.30 (1H, m). 

10) tert-yf;MlRS, 2SR)-2-(3-^oo7i=A')-2-kK 
P=¥v--1- [4- (2, 2, 3, 3, 3-^y^7/l/tn7'Pt;k) xf 

t e r X-zfflV (4 R S, 5 SR) -5- (3-? P P 7 zz.~)V) 
20 [4- (2, 2, 3, 3, 3-<y^7A'to7'P^) -1, 3-^^f" 

/!) v ? y-3-*^^rv'W h (2. 6 6g, 5. 12 5U*;W) <&**/-vU- 
Tb7tKP77^ (20ml-20ml) «{C 1 ftfokSMfr*- h U I7i» (6. 
2ml, 6. 2§y*/W) &JP*. % MT?*l$Ht#L;fc e *T?:ffir!R Lfcfc % Iftfet 

25 5igs WE««!Lfc. (^^f-y-g^^^V) Tit^U tett- 

-77- A* (IRS, 2SR) -2- (3-^pp7x^) -2-fc [4- 

(2, 2, 3, 3, 3-'<^7;l/tP7 , o^) ^^i^/U] aifvW#— h 

(2. 1 1 g, 8 3%) fr&&|til& LT^fc, 
mp 156-1571C 
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IRvmax^Ccin- 1 ) : 3348, 1682, 1531, 1444, 1311, 1244, 1178, 1032 
, H-NMR(CDC1 3 ) 8 (ppra) : 1.34 (9H, s) 2.59-2.79 (2H, m) 3.26 (2H, t, J = 18.4 
Hz) 3. 49 (1H, br) 4. 09 (1H, br) 4. 55 (1H, d, J = 7. 6 Hz) 4. 91 (1H, br) 7. 08-7. 20 
(4H, m) 7.26-7.29 (3H, m) 7.1 (1H, s). 
5 MMM 3 7 3 

N- [ (IRS, 2 SR) -1- [4- (2, 2, 3, 3, 3-^* 7;Vjru7°u k° 
)V) ^.y^J/W] -2- (3-^nn7i^) -2-fc Ktadfv'^/k] -4-7/v^ru- 
1-1-7 YT%Y 

1) (IRS, 2SR) -2-T5/-1- (3-^DD7x=/i/) -3- [4- (2, 
10 2, 3, 3, 3-<^^7;^n'7 0 P tVV) 7 -\--fxx^J'-)V 

t e r t-^/W (IRS, 2SR)-2- (3-^BP7i^l') -2-t Kridfi/ 
. -1- [4- (2, 2, 3, 3, 3-^y^7;^t3yntf;l/) ^y^/V] xf^*- 
s^t— h (2. 0 0 g, 4. 05^!)^) ©^P0^A (20ml) 
V7;u^rumm (2 0ml). fcfluJU il£-e-^»Lfc 0 KEiil^ » 

M -e^tSSU (IRS, 2SR) -2-75;-l- (3-^on7x=;V) - 3- [4 

-(2, 2, 3, 3, 3-^^^7/V^-n^PtVW) ^ai^/^-l-^n/NV^/U (1. 

O 8 g , 6 8%) &m&£tihb Lt#fc, 
20 mp 109-1 10°C 

IRvmax^cnf 1 ) : 3000-3300, 1576, 1518, 1433, 1317, 1078, 1028 

l H-NMR(CDCl 3 ) 6 (ppm) : 1.60 (2H, br) 2.35 (1H, dd, J = 10.2, 13. 4 Hz) 2.75 

(1H, dd, J = 3. 0, 13. 6 Hz) 3. 18-3. 36 (3H, m) 4. 66 (1H, d, J = 4. 8 Hz) 7. 10-7. 35 

(7H, ra) 7.41 (1H, s). 
25 2) N- [ (IRS, 2 SR) -1- [4- (2, 2, 3, 3, Z-*<V$7 )Vfrxi 

7°vt'M sO-itjU] -2- (3-^PP7i=;l/) -2-tKP*^f^] -4-7 

;vJru-l-±7 YT% K 

4-7jU#ui-7? Uy-l-jJJUtfym (I5 3mg, 0. 8 0H!J^) 0) 

N, N-^^fM/l'AT? K (5ml) (3-S^fvUT 

j 
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%/y*u\£jV) %}Vi$*M * Kttlltt ( 1 5 4 g , 0. 80 1?U^;V) » 

Kn^j^o-y h y ry-/H7Kfo#(i 23m g) o. soi $ y^) ^jbx. n 

fe&IC (IRS, 2SR) -2-T5/-1- (3-^PP7a^) -3- [4- (2, 

2, 3, 3, s-^yfyjuj-vyat'M yaL=.jW] -i-7u/<j—;\s (o. 3 

5 Og, 0. 76 3 ?U^) SrAPx., IfifMlfe. 

(^f-^-g^^f-^) TitMU N- [ (IRS, 2SR) -1- [4- 
(2, 2, 3, 3, ^y^] -2- (3-^no7s 

10 -2-t Kn^i/xf/V] -4-7^tP-l-t7 h75 K (0. 284 g, 6 

6%) &fc&SffifcUT#fc. 
mp 191-192°C 

TC^WiKyyiOgClF, tLT 
H-UEffi: C, 61.55; H, 3.92; N, 2.47 

16 £i!Wi£:-C, 61.27; H, 3.75; N, 2.45 

IR-vmax^tcttf 1 ) : 3265, 1641, 1626, 1516, 1425, 1236, 1178, 1032 
1 H-NME(CDC1,) S (ppm) 2.80 (1H, dd, J = 10.8, 14.1 Hz) 3.02 (1H, dd, J = 
4. 2, 14. 4 Hz) 3. 29 (2H, t, J = 18. 0 Hz) 3. 91 (1H, s) 4. 70-4. 77 (1H, m) 5. 10 
(1H, d, J = 2. 2 Hz) 5. 95 (1H, d, J = 8. 1 Hz) 6. 90-6. 96 (1H, m) 7. 03 (1H, 

20 dd, J = 5. 4, 7. 8 Hz) 7. 17-7. 36 (7H, m) 7. 43-7. 56 (3H, m) 7. 88 (1H, d, J = 
8.4 Hz) 8.07 (1H, d, J = 8. 4 Hz). 
^Ji#ij3 7 4 

N-[(1RS, 2 SR) -1- [4- (2, 2, 3, 3, 3—^^ y^UT'xJ f 
JV) ^yj?^] -2- (3-^PP7i^) -2-tFndfS/xf;U] -6, 
25 Kn-5H-<y/ [a] i/y u^y^y- 1 -ij;vifs^ 5 K 

6, 7-5>fc h*a-5H-^yy [a] u-^TT V- (1 5 lm 

g, 0. 8015y*/y) ON, N-^fMMT^ K (5ml) 1- 

3 - ( 3 -v^ fiVT ma,) -fijv^M 5; KjftRMft ( 1 5 4 g , 0 . 

8 0 1?!)^), 1-fc Kn^v^<yy*>yry'-/H7KfP^ (1 2 3mg, 0. 
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8 0 1 5 V**) £10*., ftftlC (IRS, 2 SR) -2-75 /-l- 

-3- [4- (2, 2, 3, 3, 
-1-^B/V-/U (0. 30g, 0. 7 6 3 $ y^/k) *flq*. % MT'i^^L 

»U «EE«8Ut. »S$r?«£A (^1^-1^5^) t?»«U N- [ (1 
RS, 2 SR) -1- [4- (2, 2, 3, 3, 3-^y^7;^o/PtVV) 
/V] -2- (3-7oo7x=^) -2-fc KP^^rc^v-] -6, 7-5?fc Kn-5H- 
<*W [a] i/?a^y'Ty-l-%/l'7$*y-* K (0. 2 84 g, 6 6%) &*S& j 

io feiiu^lfc. 

mp 176-177T; 

ff^E-fit: C, 63. 89; H, 4.83; N, 2.48 
C, 63.70; H, 4.85; N, 2.22 

15 IRvmax^^cra -1 ): 3281, 1635, 1518, 1433, 1315, 1197, 1030 

l H-NMR(CDCl 3 ) 6 (ppm) 1.95-2.04 (2H, m) 2. 16-2.28 (2H, m) 2.64-2.68 (2H, 
m) 2.75 (1H, dd, J = 11.1, 14.7 Hz) 2.97 (1H, dd, J = 4.5, 14.7 Hz) 3.28 
(2H, t, J = 18. 3 Hz) 4. 01 (1H, br) 4. 62-4. 71 (1H, m) 5. 05 (1H, d, J = 2. 7 
Hz) 5.74 (1H, d, J - 7.8 Hz) 5.95 (1H, dt, J = 5. 7, 11.4 Hz) 6.29 (1H, d, 

20 J = 11. 7 Hz) 6. 88 (1H, dd, J = 1. 2, 7. 2 Hz) 7. 03 (1H, t, J = 7. 8 Hz) 7. 0-7. 36 
(8H, m) 7.48 (1H, s). 
mMM3 7 5 

N- [ (IRS, 2 SR) -1- [4- (2, 2, 3, 3, 3-^y^7;l/to7s = 
>V) •<y&A>'] -2- (3-^bd7i-» -5-^od- 
25 l-t7b75F 

5-^ppt7^l^y-l-*;V#y| (1 7 6mg, 0. 8 4 9$H;V) (DN, 
N-^f/^M7 5F (5ml) mmKs (3-^^f;U757 
Zf a Mjv) KiiK ( 1 6 3 m g , 0. 8495JJ % 1 -t K 

n^-iy^y MJry^HTKfPfe (13 0mg, 0. 8 4 9 ?y^l/) &;bP;i N 
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ft&fc (IRS, 2SR) -2-757-1- (3-^a7!^) -3- [4- (2, 
2, 3, 3, 3-^y^7;Vto7 p nf;)/) 7s=/U] -l-T'n-'V-^ (3 1 8 
m g , 0. 8 0 9 5!) t/U) fcflPX, mmX^WtW Lfc 0 @^^-e#|K Us 

(^t-V-g^^) -eft^U N- C (IRS, 2SR)-l-[4- 
(2, 2, 3, 3, 3^7;^B7i^) -<y^] - 2- (3-^no7i 
-M -2-fc Ka^xf;l/]-5-^PP-l-t7hr5 K (3 3 Omg, 7 0%) 

10 rap 216-217T; 

5c^^WfitC 2g H 22 N0 2 Cl z F 6 fcl/t 
ffM: C, 59.81; H, 3.81; N, 2.41 
£9H&: C, 59.75; H, 3.81; N, 2.41 

IRvmax^cnf 1 ): 3260, 1637, 1539, 1319, 1180, 1118, 1030 
15 'H-NMR (CDC1 3 ) 8 (ppm) 2.80 (1H, dd, J = 11.0, 14.4 Hz) 3.02 (1H, dd, J = 
4. 0, 14. 6 Hz) 3. 30 (2H, t, J = 18. 2 Hz) 3. 74 (1H, br) 4. 72-4. 84 (1H, m) 5. 09 
(1H, s) 5.96 (1H, d, J = 8.6 Hz) 7.11-7.58 (12H, ra) 7.74 (1H, d, J = 8. 8 
Hz) 8.31 (1H, d, J = 8.4 Hz). 

mmm 376 

20 N- { (IRS, 2SR) -Z- (3-^nn7x=^) - l-[ (3, 3-^^f/I/- 

2, 3-i?fc -2-fc Yn^^M - 

1) 2-^D^-4-y^-l- [ (2-^/^2-70^) ^-dpv'] ^y&> 
2-7 , c*-p-^l//'-;Kl0ml, 82. 7 KV^rJ^) ON, N-S^^/U* 
25 (200ml) »»y>7A (17. 2 g, 1245!)^) , 

M.-fbtfV/l' (9. 8ml, 9 9. 2$y^r/t-) lOOfCM^lfc. 

^=c^jU= 5 : 1) TJUHKU 2-7 , P^-4-^f^-l- [ (2-^f;U-2-/nX 
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~M ^yify (19. 6 7g, 9 9%) %&&MW3-J*b LT#fc 0 

IRvmax tBr (cm' 1 ) : 1658, 1604, 1494, 1452, 1377, 1286, 1251, 1230, 1207, 1153 
l H-NMR(CDCl 3 ) 8 (ppm) 1. 84 (3H, s) 2. 25 (3H, s) 4. 45 (2H, s) 4. 98-5. 00 (1H, 
m) 5. 13-5. 14 (1H, ra) 6. 56 (1H, d, J = 8.4 Hz) 6. 99-7. 03 (1H, tn) 7. 35-7. 36 
5 (1H, m). 

2) 3, 3, 5-hJ) 3-^tKD-l^ s /77^ 

2-ypt-4-^f/wi-[(2-^;w2-7'p^/i') tf^f] ^<yi£y (5. 

Og, 2 0. 7 S !)^V) <0 h/Vxy (1 0 Oml) mm\C2, 2'-TW*y(y 

^fn=fy;Kl. 45g, 8. 8 5 U > fcmit h JJ -n-:/?VW*X (8 . 
10 34ml, 31 ^ V^M S^Px, iNH^P^itffic L7c 0 K^i^T^s «£«JE© 

*U ^!)*W7A^nvf^77^- : g^^^= 1 : O s 5 

0:l)tlSU3, 3, 5-hy^^-2, 3-^^-1-^77^(3. 

7 0g, 10 0%) ^fctfegK^/l^ LT#fc„ 

IRvmax^Ccm" 1 ): 1612, 1489, 1464, 1192, 991 
15 ^-NMRfcDCL,) 5 (ppm) 1.32 (6H, s) 2.29 (3H, s) 4.20 (2H, s) 6.67 (1H, d, 

J = 8. 4 Hz) 6. 90-6. 92 (2H, m) . 

3) ^/V3- (3-^nn7x^) -2- [ (3, 3-^f^2, 3-v>fc K 
o-l-^yy7 7>5-f;v) -3-t^y7nfc'^-f 

3, 3, 5-h y ^9vi--2, 3-^t Yn-\-^.y^/yyy (9. 42 g, 5 8 

20 5 y *ao (Dmmtmm ( 3 0 0 m i ) mm\c 2 , r-rv y^n= h y 

^(0. 4 8g, 2. 9 5 y*^) > N-^n*^^^^-<5; K (1 0. 8 4g, 

so. 9$y^) ^apx, MS^ufc. 

xf;l/3- (3-7BD7i^) -3-t=fy7oh , ^^> (13. 1 5 g, 5 
25 8 5y^) h*Z/^?y (10 0ml) «&«U ?A 

(6 0%, 2. 3 2g, 5 8 5 y*;V) Srin^Ls *^T-C3 0^»tfc^ N 
ft: (5 8 5 <D^p< hdrv/x;^ V (l 5 0m 1 ) #r&&7JP*u 
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atSri/y^/l/^A^P"? f^97-f— (^M^: im^A'=2 0 : 1. 1 
5 : 1) T'MU x.f'/WS- (3-^007i=;W) -2- [ (3, 
2, 3-^tKP-l-^/77^-5-f^) ^f^-S-^y^B^-h 
(14. 0 4g, 6 3%) fc*JMWvf/l'i: UT#fc„ 

5 IRvmax^^cm' 1 ) : 1738, 1693, 1612, 1572, 1487, 1469, 1423, 1365, 1228, 1192 
l H-NMR(CDCl 3 ) 5 (ppm) 1.14 (3H, t, J = 7.0 Hz) 1.24 (3H, s) 1.28 (3H, s) 3.27 
■ (2H, dd, J = 1.8, 7.6 Hz) 4.06-4.17 (4H, q, J = 7. 2 Hz) 6.65 (1H, d, J = 
8. 0 Hz) 6. 89-6. 90 (1H, m) 6. 95 (1H, dd, J = 1. 8, 8. 0 Hz) 7. 36 (1H, t, J = 
8. 0 Hz) 7. 51 (1H, ddd, J = 1. 2, 2. 2, 8. 0 Hz) 7. 77 (1H, dt/ J = 1. 0, 7. 6 Hz) 

10 7.85-7.86 (1H, m). 

4) if;p (2RS, 3.RS)-3-(3-^nD7x^l/)'-2-["(3 1 

(9. 9 0g, 7 2. 6 5U^) d-T;l«SS(14 0ml) t 
15 M*«M 5. 50g, 145. 2 $ y ^) Sr^irtffll*.*:©* 

*2B#r B im#tfc 0 5F»««r%iau zozmzx-f-frz- (3-^p 7 ^;n 

-2- [(3, 3-^^^/U-2, Kn-l-^^/77y-5-^;H ^f/i'] - 

h (14. 0 4g, 3 6. 3^y^>) ©x-f^ (5 0 
ml)«Ui M-ei. 5B#IWWL7t 0 3«fctt^fiOS«r*T2H!\ » 

5i§, $Jl«tLfc 0 gg^!)*7 1 /^7^P-7l^77^- (^dri)"^:^ 
ixf^=10 : 1> 5:1) T'Dt^U (2RS, 3RS) -3- (3~* 

PD7i^) -2- [ (3, 3-^f/W2, 3-S?fc Kn-l-^y^77y-5- 
-T^) ^fvV] -3-t Kndr^nfc'^-h (12. 07g, 8 6%) &$3t& 

25 t^/l'ilTtt 

IRvmax^cnf 1 ) : 3460, 1726, 1487, 1467, 1373, 1190, 1032, 987 
l H-NMR(CDCl 3 ) 6 (ppm) 0.95 (3H, t, J = 7. 0 Hz) 1.27 (3H, s) 1.29 (3H, s) 
2. 89-2. 97 (3H, m) 3. 18 (1H, d, J = 2. 4 Hz) 3. 90 (2H, q, J = 7. 0 Hz) 4. 18 
(2H, s) 4. 98-4. 99 (1H, m) 6. 03 (1H, d, J = 8. 2 Hz) 6. 78-6. 84 (2H, m) 7. 24-7. 28 
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(3H, m) 7.40-7.42 (1H, m). 

5) (4 R S, 5SR) -6- (3-^tHJ7aS^) -4- [ (8, 

2, Yn-l-^-y/yyV-S-j M j*fvl/|-l, 3-tW!l^^- 

5 xf;> (2RS, 3RS) -3- (3-^OD7x=;V) -2- [ (3, 3-SM9VW 
-2, 3-v^fc }*5-)V\ -3-t Fci^r^o hr** 

— h (11. 44g, 29. 4$!J ©ff7t Kn77y-^^ / -/^ ( 6 

0ml -6 0ml) M^^fiT* 1 ^<DtK^^ Ml «7 A (6 0ml, 605!) 

^io^., ^mT«Wtfc 0 u 

10 lB^»T^14i; U ^^^-C-ttW tfc 0 fflJf £&7k»^'*^!> AT* 

OOml) ^CfpiW^y (6. 2ml, 44. 1 $ <J , i?7i = 

/HJ^T^F (7. 6ml, 3 5. 3 5 U^M £r#nx. N 4^Jqfi^Lfc 0 

/WT*?i^fl&fTV\ (4RS, 5SR) -5- (3-^op7x=;H -4- [ (3, 
3-^^-2, 3-^t Kn-l-<y/77y-5-^;i') ^f^] -1, 3-** 
( 8 . llg, 7 7%) t LT#fc„ 

mp 183-184t: 

20 IRvmax^cnf 1 ): 3271, 1759, 1489, 1236, 1194 

'H-NMR (CDC1 3 ) 5 (ppra) 1.29, 1.30 (each s, 6H) 2.15 (1H, dd, J =11.4, 13.8 
Hz) 2. 27 (1H, dd, J = 3. 9, 13. 8 Hz) 4. 18-4. 25 (3H, m) 4. 98 (1H, s) 5. 75 (1H, 
d, J = 7. 8 Hz) 6. 68 (1H, d, J = 8. 1 Hz) 6. 74-6. 79 (2H, m) 7. 25-7. 28 (1H, 
ra) 7.34-7.39 (3H, m). 

25 6) (IRS, 2SR) -2-75/-1- (3-^on7x^) -3- (3, 3- 

(4RS, 5SR) -5- (3-^on7i^) -4- [ (3, 3-^^-2, 

3->?tKp-i-^y/77y-5-'{^) tT-Asi^i, s-**y-yy-i?y-2-# 

y (5. 3 3g, 14. 9§D^) <D*-$;>->\< (1 0 Om 1 ) Wfo^Z^Lfefo 
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Sfefttf - > 9 VJ*iti&& (9- 3ml, 74. 5 5 y 5 

w&mnLtz. i^^y-^m^^) -ciwtu (irs, 

5 2SR) -2-75/-1- (3-^aP7»-;l/) -3- (3, 3-^^-2, 3- 
Fn-l-^y^^y-S-f/l') -l-^n/V-/V (3. 68g, 74%) & 

mp 83-86^ 

IRvmax^cnf 1 ) : 3000-3300, 1597, 1574, 1487, 1469, 1192, 1076, 987 
10 l H-NMR(CDCl,) 8 (ppm) 1.30 (3H, s) 1.31 (3H, s) 2.28 (1H, dd, J = 7. 5, 13. 8 
Hz) 2. 70 (1H, dd, J = 3. 3, 13. 8 Hz) 3. 21-3. 27 (1H, m) 4. 20 (2H, s) 4. 66 (1H, 
d, J = 5. 1 Hz) 6. 69 (1H, d, J = 7. 8 Hz) 6. 84-6. 88 (2H, m) 7. 24-7. 33 (3H, 
m) 7.41 (1H, s). 

7) N- { (IRS, 2SR) -2- (3-^07*^) -1- [ (3, 3-v^ 
15 f;^2, 3-v>t: pn-l -^.y 7 yy- 5 -J M 7 9vv]-2-fc Yn*y^;v] 
-4-7;VtP-l-t7f7$K 

4-7^ot7^^-l-*^l(2 4 2mg, 1. 27 5!)*^)ON, 

N-^fM;VA7 5K (10ml) %m\Z. 1-^3- (3-^^/kT^ 
7 7-P tVW) $/U7fsi?s( * (243mg, 1. 270 % 1-fc K 

20 n^y/HJr^/H*** (1 9 5mg, 1. 2 7 5 9 SrJP^ ft 
(IRS, 2SR) -2-757-1- (3^pd7x-^) -3- (3, 3-vM 
f;w2, Fa-i-^yj/77^-5-f^) -I-t'cj/V- /KO. 40g, 

1. 210^) ifit«#tfco mm^A'-vmiu i&mmw 

"CIMIU N- { (IRS, 2SR)-2-(3-^PD7 
-1- [ (3, 3-^7^-2, 8-S?k Ko-l^/7?y-5^f^) 
7^7k] -2-t KB^ac^yU) -4-7/W^-P-l-^7 h 7* $ K (383mg, 6 
8%) UT#7c 0 
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mp 131-133t 

ff#|t: C, 71.63; H, 5.81; N, 2.78 
££8M&: C, 71.28; H, 5.54; N, 2.79 

5 IRvmax^^cm- 1 ): 3281, 1641, 1626, 1518, 1487, 1464, 1425, 1261, 1236, 1194 
l H-NMR(CDCl,) 6 (ppm) 1.22 (3H, s) 1.27 (3H, s) 2.71 (1H, dd, J = 11. 1, 14.7 
Hz) 3.00 (1H, dd, J = 4.2, 14.4 Hz) 4.12 (1H, d, J = 4. 2 Hz) 4.21 (2H, d, 
J = 0. 9 Hz) 4. 69-4. 78 (1H, m) 5. 08-5. 10 (1H, m) 5. 83 (1H, d, J = 7. 5 Hz) 
6. 72 (1H, d, J = 8. 4 Hz) 6. 91-7. 02 (3H, m) 7. 16 (1H, dd, J = 5. 4, 7. 8 Hz) 

10 7. 27-7. 38 (311, m) 7. 45-7. 57 (3H, m) 7. 80 (1H, d, J = 8. 1 Hz) 8. 07 (1H, d, 
, J = 7. 8 Hz), 
3 7 7 

N- { (IRS, 2SR) -2- (3-^P"a73i=^) -1- [ (3, 3-$^3vW 
2, 3-i?\l KP-l-^y/77>'-5--{/U) jrffvl'] -2-fc ^n^-i/^M - 

15 6, 7-i?t KB-5H^/ [a] ^B^y-l'-*A^*t5 K 

6, 7-S?fc KP-5 H-^V^ [a] ^P^ry-l-*/>#>8 (2 3 9m 
. g, 1. 27$ U*^) £>N, N-i?^f^*M7 5 K (5ml) 1- 
if;W3- (3-^W$y/ntV^ ^ KtUfttt (2 4 3mg, 

1. 2 75 9^) > 1 - K P ^r^>- y hVT 1 Tkft* (19 5mg, 

20 1. 2 7 5 1)^) SrJOX, ftHfc (IRS, 2SR) -2-T5/-1- (3-^» 
B7i=M -3- (3, 3-t?*7-A»-2, 3-^tKn-l-<yy77y-5-^/l') 
- 1 -7*0^7 —/I' ( 0 . 40g, 1. 2U!) ZfiBz., IS-eM Lfc. 

25 «EE»»Lfcc (^U-^HMI^f-A') T?»»U N- { (IRS, 

2SR)-2-(3-^Pn7x^)-l-t(3, 3-S^fvU-2, KP- 
l-^yy7 7y-5-^/V) ^fvU] -2-t PB^^Sf -6, KP" 
5H-^y/ [a] ^a^r^-l-7J^>U-$ F (3 2 6mg, 54%) £ 
&6JSiSfc LT#fc„ 
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mp 149-150°C 

7C*#MC 31 H M N0 3 C1-0. 5H 2 0 t LT 
tWIt: C, 72.86; H, 6.51; N, 2.74 
H8K£: C, 73.04; H, 6.26; N, 3.04 
5 IRvmax^Ccm" 1 ) : 3304, 1635, 1514, 1487, 1192, 1076, 987, 910 

'H-NMR (CDC1 3 ) 5 (ppm) 1.28 (6H, s) 1.98-2.01 (2H, m) 2.16-2.21 (2H, m) 
2.58-2.69 (3H, m) 2.87-2.95 (1H, m) 4.20 (2H, s) 4.62 (.1H, br) 5.00 (1H, 
s) 5.71 (1H, d, J = 7.4 Hz) 5.89-6.00 (1H, , ' m) 6.26 (1H, d, J = 11.8 Hz) 
6. 68 (1H, d, J = 8. 8 Hz) 6. 88-7. 16 (5H, m) 7. 26-7. 30 (3H, m) 7. 46 (1H, s) 
10 mfcm 3 7 8 

5-^PP-N- { (IRS, 2SR) -2- (3-^bp7i^) -1- [ (3, 3- 
^f;1^2, Fn-1-Kyy f 77>5-{;1') ^9vk] -2-fc Kp^v^ 

f-M -l-1~7 VT 5 K 

5-^ppf7!5'l/y-l-^l/M (2 6 0mg, 1. 2 ON, 

15 N-i?^f^M75 K (5ml) l-xf/^3- O-^W^; 

ypkVU) %jVi$*M % (2 4 2mg, 1. 2 6$!i^) , 1-fcKn 

*i/s<y/ b V T1/-/H TKfPfe ( 1 9 3 m g , 1. 26?y SrJP^., ft^ 
C (IRS, 2SR)-2-r^-l-(3-^PP7i-/H-3-(3, 3-v 5 ^^ 
A--2, 3-^t KP-l-^yy'77y-5-'f/l') -l-^P^V-^ (0. 40g, 

20 1. 2 0 5^*^) gM«Jt#L7c 0 g^^^T^U ISfillf 

(^drD-V-^^yU) Titl^U 5-^DP-N- { (IRS, 2SR) -2- (3 
-^□n7i-^) -1- [ (3, 3-i^?vl— 2, 3-^k FP-l-<yy77>- 
25 B-JM ^?Vk]-2-fc KP=3riX^/W -l--7-^ hT5 K (4 7 3mg, 76%) 

mp 191-192t: 

7C^^ttC 30 H 27 N0 3 Cl 2 i: LT 
H-gE#[: C, 69.23; H, 5.23; N, 2.69 
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gffltg: C, 69.02; H, 5.04; N, 2.71 

IRvmax^cm" 1 ): 3271, 1639, 1572, 1520, 1487, 1194, 908 
1 H-NMR(CDC1,) 6 (ppm) 1.23 (3H, s) 1.26 (3H, s) 2.70 (1H, dd, J = 11.0, 14.6 
Hz) 2.99 (1H, dd, J = 4.4, 14.8 Hz) 4.21 (2H, s) 4.71-4.78 (1H, m) 5.07 (1H, 
5 d, J = 3.2 Hz) 5.86 (1H, d, J = 8. 2 Hz) 6.71 (1H, d, J = 8. 8 Hz) 6.90-6.93 
(2H, m) 7.22-7.64 (9H, m) 8.31 (1H, d, J = 8.4 Hz). 
£»«3 7 9 

N-{(1RS, 2SR)-2-(3-^P07x^)-l-[4-(l, \-*J7A>* 
n-2, 2-^^f-^7°n\fjV) -<l/i?A''\ -2-fc \^tt^y^=f-/U) -4-7/U±v- 
10 l-t7f7 5F 

1) 2, 2-&*7-fi~l- (4-*?A'7*~A') -1-ZtxiAJl/ 
5^77^31^^^^ (7. 14g, 2 9 4^^) ©Ji— ^/HfiSjR- 
(200ml) fCp-^P^e hJ^y (3 4ml , 2 7 6 5 V Op.'-Tfi' (1 

oomi) ^£?iT u i . 5 ^mtmm t7t„ son?, h v * 

15 rth^hiJ^ (25ml, 2 2 6 5 <D^— T)V (1 0 Om I) Wfc&lto 
7L, -B#TO#bfco olvt\ tK&U 6««ttt»TU 3 0^ 

y :jftft:n^V=l : 0, 10:1) -THRU 2, 2-^f/Wl- 
20 7x=^) V (1 0. 9 4g, 2 7%) fc&feSW^'f/l'fc UT#fc 0 

IRvBM^cm 1 ) : 1672, 1608, 1477, 1396, 1365, 1278, 960 
^-NMRCCDCl,) 8 (ppm) 1.35 (9H, s) 2.38 (3H, s) 7.20 (2H, d, J = 8. 1 Hz) 7.66 
(2H, d, J = 8.4 Hz). 

2) 1- (1, l-i?7jU*u-2, 2-^^f^P^) -4-*?As*WV 
25 2 , 2-^f/Wl-(4-^f^7s=;H-l-^'V>(4. 6 9g, 2 6. 

6$U*;i-) ©Aofet^nM^ tf* (2-^ mf-s/ai^) rut^r- 

hV7;ls*7J K (1 0 g, 4 5. 2 5!)*^) Sr»TU 8 0-8 5°CT^« 
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74— (^*-fy) -?*t$!lU 1- (1, l-^7/^n-2, 

(5. 16g, 7 7%) tr*ffiaW*>f/Ui LT#fc, 
IRv max"" (cm" 1 ): 1618, 1518, 1485, 1464, 1308, 1286, 1259, 1209, 1093, 1072, 
976 

5 l H-NMR(CDCl 3 ) S (ppra) 1.02 (9H, s) 2.37 (3H, s) 7.15-7.19 (2H, m) 7.31 (2H, 
d, J = 8.4 Hz). 

3) ^?\>Z- (3-^ao7i-^) -2- [4- (1, l-^7^*n-2, 2- 

1- (1, l-i?7^P-2, 2 fjVfv fcVU) -A-ff-fV^V^y (4. 
10 5 2g, 22. 8 $y*/W) OBttfcJ&ff (l 5 Oml) Wm\^2, 2'-TV\f* 
4 y^f-u— MJ/U (I88mg, 1. 14 0^) , N-^P^^i/^J 
• K (4. 06g, 22. 8 $ J^U) ZMtL, **£ s Mit^Lfc, Mti^l, 
^jE^Lfco JliNfc&#7c: 0 ^nfir<D*^(Z)H^&^^:fflV^7t 0 
^^3- (3-^BQ7x^) -S-^-dryyob-^-h (5. 17g, 2 2. 
15 8 5 0i?^ Y^y^y (6 Oml) M^TK/^UTK^b-^hy ?A (6 

0%, 0. 9 2g, 2 2. 8 5^^) ^JP^, »TTn 5^TOtfc^, ^ 
*(22. 8? JJ*/l/) <D¥* Y^y^y (4 0ml) ^fcJtlx, 

20 Sr^y *^7A^D7 h/77^f- ^**fy-MM^^=2 0 : 1, 15 : 
1) T-JtSSSU ^?VV3- (3-^cp7i^) -2- [4- (1, 1 -v^/l^n- 
2, 2-*J*i-;\>7°u\£;V) ^W/V] ^-t^y/P t°^-h (7. 4 4g, 
7 7%) %mt&*Jj\sk LT#fc 0 

IRvmax KBr (cm" 1 ) : 1736, 1691, 1570, 1483, 1425, 1367, 1259, 1093, 1072 
25 l H-NMR(CDClj) 8 (ppm) 0.99 (9H, s) 1.12 (3H, t, J = 6. 9 Hz) 3.34 (2H, d, J 
= 7. 5 Hz) 3. 96-4. 15 (2H, m) 4. 56 (1H, t, J = 7. 2 Hz) 7. 21-7. 45 (5H, m) 7. 50-7. 55 
(1H, m) 7.78-7.90 (1H, m) 7.90-7.92 (1H, m). 

4) xf/V (2RS, 3RS) -3- (3-^nn7i^) -3-tKn^>2- 
[4- (1, l-^y^n-2, 2-i?^f/l'7"Pt» <<y^] ^Dt^-h 
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&fb3££b v (4. 94g, 36. 2 5 P *M Wi-f;HilK (70ml) ir7K 
SfftS#!7§Jf^hy £-M2. 74g, 72. 4 5 y *A0 fcM-Cill 2 
B#&8«Lfc 0 ^*lfc*5ilU *05«»Cai^3- (3-^c7s^) -2- 
[4- (1, l-i?7;V^-a-2, 2-vM?VK7'n fyl") ^V'v 5 ^] 
5 )- (7. 59g, 18. 1 5 y ©x-f/l' (50ml) M&JP^s 

m^-yV^V^y^^-^h^yy-i- : l 5 : i N 1 

0:1, 5:1) TitMU ( 2 R S , 3RS)-3- (3-^na7i^) 

10 -3-tKa^-2-[4-(l, i-i?y/u*u-2, 2-^^f;v/o^) 
7Pf^-f (6. 12g, 8 0%) &$3t£,;^ )Vh LT#rt» 
IRvroax^cnf 1 ) : 3454, 1712, 1616, 1597, 1576, 1483, 1398, 1371, 1398, 1286, 
1259, 1190 

X H-NMR(CDC1 3 ) '8 (ppm) 0.94 (3H, t, J = 7. 2 Hz) 1.00 (9H, s) 2.90-3.04 (2H, 
15 m) 3.11 (1H, d, J = 1.8 Hz) 3.90 (2H, q, J = 7. 0 Hz) 5.03 (1H, d, J = 2. 2 
Hz) 7.09 (2H, d, J = 8. 0 Hz) 7.25-7.29 (5H, m) 7.42 (1H, s). 
5) (2RS, 3RS) -3- (3-^dd7^) -3-1: Kn^>-2- [4- 

• (i, i-v j 7/v^-p-2, 2-v j ^^/^p e» s<yi>M -fuidir^m. 

(2RS, 3RS)-3- (3-^071^) -3-t Ft3^v--2- [4- 
20 (1, I-v^M-d-2, 2-V-^^^y°n\fjv) -<yJ)V\ y°ut°*%- h (5. 
8 8g, 13. 8 5 (Dy- by t Kn yyy-^^y— A> (3 Om 1 -3 Om 

i ) mm^ffi.x i Mfewmik-r hWJ* (28mi, 2 8 =• y *ao £#n£> 

25 |^«8Lfc. ^■9-y-fi»i^A'T?|||t»*rfrV\ (2RS, 3 RS) -3- (3 
-^oP7i=;V) -8-t Kb**/-2- [4- (1, l-v ? 7/^P-2, 2-v^f" 
y^nkVu) 7*pW^ (4. 2 4g, 7 7%) SrfcfefcafcLTfc 

mp 141-142<C 
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IRvmax^Ccnf 1 ) : 2500-3300, 1709, 1599, 1574, 1483, 1413, 1398, 1369, 1286, 
1259 

1 H-NMR(CDC1 3 ) 8 (ppm) 0.99 (9H, s) 2.90-3.05 (3H, m) 5.10 (1H, d, J = 3. 6 
Hz) 7.07 (2H, d, J = 8. 1 Hz) 7.25-7.28 (5H, m) 7.42 (1H, s). 
5 6) (4RS, 5SR)-5-(3-^nn7x^)-4-[4-(l, 

^y^V] -1, 3-**rt> n J ^V-2-HrV 
(2RS, 3RS) -3- (3-?BB7i^) -3-fc Yu*iy-2- [4- (1, 
l-i?7;i'Jru-2, <<i/*Jjv] 7°v\?jris& (4. 0 9 g, 

10.3 5!)^) <D*r hyt Ynyyi/ (l o Oml) WKYV^/^TS.^ 
10 (2. 1 6ml, 1 5. 4 55 1;^^) s i?? s. ~rV V isfkT K (2. 6 7ml, 

12.36 *M7Ls' A^mMmmM\^tz 0 mm^m^u 0&*?ast* 

(4RS, 5SR) -5-(3^PP7i^) -4- [4- (1, 1 -S^A^n- 
15 2, 2-i?^f/l'7'PkVl') ^y^/V] -1, W-2-lrV (3. 9 

7g, 9 8%) LT#fc„ 
mp 188-190t 

IRvmax^Ccnf 1 ): 3246,. 1739, 1437, 1369, 1286, 1238, 1078 

'H-NMR (CDC1 3 ) 8 (ppm) 1.01 (9H, s) 2.27 (1H, dd, J = 10.8, 13.1 Hz) 2.36 

20 (1H, dd, J = 4.2, 12. 8 Hz) 4. 23-4. 31 (1H, m) 5. 09 (1H, s) 5. 77 (1H, d, J 
= 8.1 Hz) 7.05 (2H, d, J = 8. 1 Hz) 7.24-7.29 (1H, m) 7.32-7.38 (5H, m). 
7) (IRS, 2SR) -2-75/-1- (3-^D07x=;U) -3- [4- (1, 
l-^y/U^-p-2, 2-v ? ^f;U/ut» 7x^] -l-T'o^V-zl' 

(4RS, 5SR)-5-(3-^pp7i=/W-4-[4-(1, 1 -v^/l^P- 

25 2, 2-&*7-AS?Xi\£A/) -<V*?)V\ -1, 3-^^-/3 &V-2-*y (3 . 8 
2g, 9. 7 0%})*sl>) ©x^/-/u (10 0ml) »8^*®ftth!J 
V&Mffl (6. 1ml, 4 8. 5$y^) Srin*., 4#ffl;&n5ft»»Lfc. 

717 



WO 02/059077 



PCT/JP02/00532 



&mft&& (^f-^-fMfc*^) "CWttU (IRS, 2SR) - 
2-T^/-l- (3-^BB7is^) -3- [4- (1, l-^7^n-2, 
^yptf/V) 7*^] (2. 5 6g, 7 2%) ZM&M&b 

5 mp 105-107'C 

IRvmax KBr (cnf l ) : 3352, 1597, 1483, 1286, 1259, 1093, 1068, 1037, 1008, 978 
'H-NMRCCDClj) S (ppm) 1.02 (9H, s) 2.38 (IH, dd, J= 10.6, 13. 6 Hz) 2.80 
(1H, dd, J = 2. 8, 13. 2 Hz) 3. 27-3. 36 (1H, m) 4. 68 (1H, d, J = 4. 8 Hz) 7. 15 
(2H, d, J = 8. 2 Hz) 7.26-7.35 (5H, m) 7.42 (1H, s). 
10 8) N-{(1RS, 2SR) -2- (3-^Pn7i=;H -1- [4- (1, 1- 
i?y;uj-u-2, 2-^5vK/p tvi') ^y-J'jv] -2-t Kn^-^'f/H -4- 

4-7/VtPt7^1/y-l-*/^>i (2 1 6mg, 1. 1 5 5 H/l') ON, 
N-*^f^A7 5K (5ml) ffl&K* i-^/V-3- ( 3 -5>* fvWT 5 / 
15 7n tW) iDVif^M 5 KtKWft (220mg, 1. 155U *vu) % l-fc Kp 
^i/^^/bPT> r -/H7KfP^I (1 7 6mg, 1. 1 5 5 JJ^A-) fcjnxs 

(IRS, 2SR) -2-T57-1- (3-^07^) -3- [4- (1, 1- 
v>:7/M-P-2, 2-iM^K/Ptfcf-rt') 7i=/l'] -l-T'P/V- A' (0. 4 0g, 
1.095 y*/v) &An;L> ^fiT«Jt^Ufc 0 S»xf/i^Hll, &fnfiW 
20 * % 7k, &fp£l&7fcT'gfc#u j|*«|h?^vji>T(aift, 4/jj*y/^o* 

N- { (IRS, 2 S R) - 2- (3-^D7 
ai=/V) -1- [4- (1, 1-^:7/1^13-2, 2-^f/V7 , P fcVu) ^i^U] - 
2-K FB*Vxf M -4-77V^P-l-t7h75F (2 8 9mg, 4 9%) % 
25 l^lttttfc. 
mp 104-106°C 

IRvraax^^ra- 1 ) : 3244, 1639, 1626, 1599, 1516, 1425, 1286, 1261, 1091, 1072, 
1008, 978 

L H-NMR (CDC1 3 ) 5 (ppm) 1.01 (9H, s) 2.82 (1H, dd, J= 11.0, 14. 4 Hz) 3.03 
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(1H, dd, 4.4, 14.4 Hz) 3.85 (1H, s) 4.72-4.81 (1H, m) 5.10 (1H, d, J = 3.4 
Hz) 5. 98 (1H, d, J = 8. 4 Hz) 6. 93 (1H, dd, J = 7. 6, 9. 8 Hz) 7. 10 (1H, dd, 
J = 5. 0, 7. 6 Hz) 7. 19-7. 56 (10H, ra) 7. 75 (1H, d, J = 7. 6 Hz) 8. 06 (1H, d, 
J = 8.0 Hz). 

5 mmms8o 

N-{ (IRS, 2SR)-2-(3-^PP7x=;U)-l-[4-(l, l-ifyjU* 
a- 2, 2~^/f-/^n\f/U) *<l/*?;V] -2-fc Ka^^/W -6, 7-5?fc K 
n-5H-^yy [a] a ^frv- 1-#>M?3MK K 

6, 7-^tKP-5H-^ [a] ^P^fy-l-*MVi (2 16m 
10 g, 1. 15?!)^) ©N, N-^f;^;^7 5 K (5ml) ^{C, 1- 
^A-- 3 - ( 3 - v 5 ^ f/P7 ^ / fcVH tf/WJ^-f 5 Kit^ffi ( 2 2 0 m g , 
1. 15$])^) ^ 1-t Kp^v^^ MJTy-/H7kfR^ (17 6mg, 
1. 1 5 =• y*A) &*P;L> ftfcfc (IRS, 2SR) -2-T5/-1- (3-^a 
n^^A) -3- [4- (1 , l-i?7/M-D-2 f 2-v ? ^5vK7 P PtVl') 7cc^/u] 

15 - 1 /V-;Mo. 4 o g , i . 095!) *-/v) £in>u M-e«Jt# Lfc 0 

«E^igbfc 0 ass^A (^-fy-mm^M xnmu n-(.(irs, 

2 SR) -2- (3-^no7x=;v) -1- [4- (1, l-S^/lo^n- 2, 2-vM 
20 ^/K/ntVl') 'O'iM'] -2-t Kndfv'^^} -6, Fn-5H-^y/ 
[a] K (3 1 6mg, 5 4%) ^IMfaiL 

mp 119-120°C 

IRvraax KBr (cra" 1 ): 3265, 1635, 1516, 1485, 1286, 1259 
25 HHMUCDCls) 8 (ppra) 1.28 (6H, s) 1.98-2.01 (2H, m) 2.16-2.21 (2H, m) 
2.58-2.69 (3H, m) 2.87-2.95 (1H, m) 4.20 (2H, s) 4.62 (1H, br) 5.00 (1H, 
s) 5.71 (1H, d, J = 7.4 Hz) 5.89-6.00 (1H,, m) 6.26 (1H, d, J = 11.8 Hz) 
6. 68 (1H, d, J = 8. 8 Hz) 6. 88-7. 16 (5H, m) 7. 26-7. 30 (3H, m) 7. 46 (1H, s) 

mmm 3 8 1 
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5-^PP-N- { (IRS, 2SR) -2- (3-^pp7*=^) -1- [4- (1, 

\--fy K 

5-^Dat7^1/y-l-*;V#yit (2 38mg, 1. 15^5^) ON, 
5 N-^f/^MTU* (5ml) Mi, Mf/V-3- (3-^^75/ 
-fu *M % Ktffttt (220mg, 1. 15%]) *A-) „ 1 -fc Ko 

^yyhP7/-/H*Sl* (17 6mB, 1. 1B§!I**) SriH*^ *ffe 
(C (IRS, 2SR) -2-75/-1- (3-^BP7*5A') -8- [4- (1, 1- 
i?7;l'$-u-2, 2-vMfvV7°P f/V) 7x=A']-l-7a/V'- (0. 40 g, 
10 1. 0 9 5 y*A0 £JH;t> M^fcfcflttfbfc. B^^T^U 

(^D-V-gj^fvW) THfiRU 5-^PP-N- { (IRS, 2SR) -2- (3 
-^pyi^) -l- [4- (l, l-^7/^o-2, 2-i?*?-A''7n VflA 
15 VvVu] -2-t Kp**/x^) -1-^-7 F75F (2 5 2mg, 4 2%) 

mp 99-101°C 

IRvmax Mr (cin l ) : 3260, 1635, 1521, 1286, 1093, 1072, 1037, 1008, 978, 908 
'H-NMR(CDC1 3 ) 8 (ppm) 1.01 (9H, s) 2.79 (1H, dd, J= 11.1, 14. 4 Hz) 3.02 
20 (1H, dd, J = 3. 6, 14. 1 Hz) 4. 74-4. 82 (1H, m) 5. 07 (1H, d, J = 3. 6 Hz) 6. 02 
(1H, d, J = 8. 7 Hz) 7. 15-7. 41 (10H, m) 7. 53-7. 57 (3H, m) 8. 28 (1H, d, J = 
8.7 Hz). 

mmms s 2 

Hi(lRS, 2SR) -2- [ (6, 7-?kKo-5H^ [a] *^P^7 
25 fV-l-'f/^;H^) 75/3 -1- (4-7;^P7i^) -3- [3- (1, 
1, 2, 2-rb77/i'tPxF^v') yaL^jV] -fn^div 

N- [ (1 RS, 2 SR) -2- (4-7^P7^-yU) -2-fc [3 
-(1, 1, 2, 2-f h77/Vtnxh^) ^i/SJ/U] -6, F 

P-5H-^y7 [a] ^P^7Ty-l-*;VW^ KO. 3 5 9 g (0. 6 7 
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5 $ y , 2 m k fy^ysmi <Dm&m* 100 "ct-paw t 

IT, gW^^#fc 0 
6 d&HA IXfiO. 34 7 g W9 0% 

rap 176-177^; l H-NMR (CDC1» 200 MHz) 5 1. 91-2. 05 (2H, m), 2.15 (3H, s), 
2.13-2.32 (2H, m), 2.63-2.66 (2H, m), 2.71 (1H, dd, J= 10. 2 Hz, 15.2 Hz), 
3.07 (1H, dd, J = 4. 3 Hz, 14.7 Hz), 4.89-5.03 (1H, m), 5.51 (1H, d, J = 9. 6 
Hz), 5.89 (1H, tt, J = 2. 9 Hz, 53.0 Hz), 5.81-6.06 (3H, m), 6.82 (1H, dd, 

10 J = 2.0 Hz, 7.2 Hz), 6.97-7.15 (7H, m), 7.32 (1H, t, J = 7. 9 Hz), 7.41 (2H, 
dd, J = 5. 4 Hz, 8. 6 Hz); IR (KBr) 3241, 1746, 1642, 1512, 1275, 1236, 1113, 

. . 772 cm" 1 ; Anal. Calcd for C 3l H M F 6 N0 4 : C, 64.92; H, 4.92; N, 2.44. Found: .C, 
64.87; H, 4.84; N, .2.30. 
»|3 8 3 

15 g£ (IRS, 2SR)-2-[(6, 7-S? t Ka-5 H-^y [ a ] */9 a 

^fV-l-i JV1j )Vit^=.)V) 7$/] -1- (4-7^*0 7*=*) -3- [3- 
(1, 1, 2, 2-r h7 7/l'tox h*cis) 7s=;l'] -fn fcVU tf-As 
N- [ (IRS, 2SR) -2- (4-7JUjrv'7^~/u) -2-fc Ka^-1- [3 
- (1, 1, 2, 2-x h7 7^Bx h*is) •OVA'] -6, 7-^t K 

20 P-5H-<y^ [a] v'^P^7°7 1 ^-l-*^>f-$ KO. 30 lg (0. 5 6 

6 5 D^^a^^/^f/I^/^B? F0. 1 Om 1 (0. 8 5 5 V^A-) x 
4-N, N-^f*7§y try S^O. 14g (1. 1 3 5 y *^) ©Tir hc= b 
y/H 5m I»8 0tTC2l$ffllBttLfc. R*S«©«ai£S:«ES* ftbJl 

fcae»«r ^ y * >f)v% y&tn^yvyy^ t (^t- y/mm^?- 

25 ;v= 3/1-2/1) , BW*Sr#fc. 

&&m& JfcSO. 3 6 5 g 4X^10 0% 

rap 170-mt; 'H-NMR (CDC1 3 , 300 MHz) 8 1.92-2.00 (2H, m), 2.18-2.24 (2H, 
in), 2.61-2.81 (7H, m), 3.02 (1H, dd, J = 4.2 Hz, 14.4 Hz), 3.50 (3H, s), 
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4.87-4.97 (1H, m), 5.85 (1H, td, J = 5. 2 Hz, 11.9 Hz), 5.89 (1H, tt, J = 
2.8 Hz, 53.0 Hz), 5.90 (1H, d, J = 9.9 Hz), 6.03 (1H, d, J = 12.0 Hz), 6.16 
(1H, d, J = 4. 8 Hz), 6.86 (1H, dd, J = 1. 5 Hz, 7.5 Hz), 6.99-7.13 (7H, m), 
7.30 (1H, t, J = 8.0 Hz), 7.43 (2H, dd, J = 5. 3 Hz, 8.6 Hz); IR (KBr) 3239, 
5 1742, 1640, 1512, 1223, 1165, 1128 cm" 1 ; Anal. Calcd for C^UW: c » 63 - 25: 
H, 5.00; N, 2.17. Found: C, 63.21; H, 5.03; N, 2.13. 

mmm 3 8 4 

3/^KlRS, 2SR)-2-[(6, 7-v*t Fn-5H- <y*/ [a] v^P 
^■7"rV-l-s( >vjj;vi$-;v) -1- (4-7;^n7i=;v) -3- [3- 

10 (1, 1, 2, 2-7|<77^pxRv/) ^uMjV^M 

N- [ (1 RS, 2 SR) -2- (4-7^tD73:^) -2-fc Kodft^l - [3 

- (1, l, 2, 2-fl-77;^pxb^>') s<y*J;i>l -6, K 

n-5H--<yy [a] ^n^7fy-l-*/V^t? KO. 5 6 6 g (1. 0 6 
5 $ y*M ia^^cU KO. 4 1 g (2. 6 6 $ <DT± Y~ h V 

16 ;V3 Oml», 4-N, N-V* ^/WT $ J \£ V W 0 . 26 g (2. 135U 
^Px., 7 O^C-C*3B#P^}f#LfCo K^&^fiK&SPLfc^ 7k 3 Oml 

«l5ii:0. 46 6 g J|X^6 9% 
mp 154-1551C; l H-NMR (CDC1 3 , 300 MHz) 5 1.92-2.01 (2H, ra), 2.17-2.23 (2H, 
m), 2.58-2. 77 (7H, m), 3.04 (1H, dd, J = 3.8 Hz, 14.3 Hz), 4.89-4.99 (1H, 
25 m), 5.71 (1H, d, J = 9. 3 Hz), 5.85 (1H, td, J = 5. 1 Hz, 11.7 Hz), 5.89 (1H, 
tt, J = 2.9 Hz, 53.1 Hz), 6.00 (1H, d, J = 11.7 Hz), 6.06 (1H, d, J = 5. 4 
Hz), 6.84 (1H, dd, J= 1.4 Hz, 7.7 Hz), 6.98-7.13 (7H, m), 7.30 (1H, J, J 
= 7.8 Hz), 7.41 (2H, dd, J = 5.3 Hz, 8.6 Hz); IR (KBr) 3243, 3067, 2940, 
1734, 1640, 1512, 1211, 1155, 1123 cm" 1 ; Anal. Calcd for Ca^eNO,, • 0. 5H Z 0: 
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C, 61.87; H, 4.88; N, 2.19. Found: C, 61.78; H, 4.77; N, 2.15. 

mmm 3 8 5 

a^athJ^AdRS, 2SR)-2-[(6, 7-S?fc Kp- 5 H-<^/ [ a ] 
i/? p/s^ry-i-, f/P*/V/7j?=.yl') 7$/] -1- (4-7^^*13 7 aica-rt') -3- 
5 [3- (1, 1, 2, E-^f^^/W^-ncth^V) 7i=/V] ynfc!> 

3A^(1RS, 2SR) -2-[(6, 7-v?tKP-5H-^/ [a] 

u^-7?y-i-4;uj)/i>7$-M T%Sl -1- (4-7/vtD7i-M -3- [3- 

(1, 1, 2, 2-fh77/VtPxfafv') 7i^] /PtVU*il6 5mg 
(0. 2 6 1 5 U Or h 7 t KP 7 7 V 2 m 1 lWJ&WWb'fM 

10 *A*$g»jO. 2 6ml (0. 2 6 5 9 ^A-) SrJPx., Sfit?5 ^MH* Ufc„ RjtB 

^Iife«b v * M 1 .3 0 m g W 7 6 % 

mp 165-170°C; 'H-NMR (CDC1„ 300 MHz) 5 1.92-2.00 (2H, m), 2.17-2.23 (2H, 
15 m), 2.60-2.75 (7H, m), 3.03 (1H, dd, J = 3. 9 Hz, 14. 1 Hz), 4.90-5.00 (1H, 
a), 5.66 (1H, d, J = 9.6 Hz), 5.85 (1H, td, J = 5. 3 Hz, 10.5 Hz), 5.89 (1H, 
tt, J = 2.9 Hz, 53.0 Hz), 6.01 (1H, d, J = 12. 0 Hz), 6.04 (1H, d, J = 5.1 
Hz), 6.83 (1H, dd, J = 1.5 Hz, 7.5 Hz), 6.99-7.13 (7H, m), 7.29 (1H, t, J 
= 7. 8 Hz), 7. 40 (2H, dd, J = 5. 3 Hz, 8. 9 Hz) ; IR (KBr) 3400-2900, 1730, 1640, 
20 ' 1534, 1514, 1200, 1159, 1128 cm -1 ; Anal. Calcd for CyyyiOeNa-2. 0H 2 0: C, 57.48; 
H, 4.82; N, 2.03. Found: C, 57.49; H, 4.46; N, 1.88. 
£gj%09 3 8 6 

N- (t e r t-7h*f*A'tf~fl') WW (IRS, 2SR) -2-[ (6, 7 
-^tKP-5H-^/ [a] i/t V^Zf'ry-l-J )V%)V$=.)V) T%J~\ -1- 
25 (4-7/^P7i^/l/)-3-[3-(l, 1, 2, 2-r h77/V*ni 

N- [ (IRS, 2SR) -2- (4-7/l/tP7i=;l/) -2-fc [3 
■ - (1, 1, 2, 2-r h7 7^*PP: h^f) ^/U] -6, 7-S?fc K 

P-5H-^y)/ [a] ^P^fV-l-^/^^S KO. 3 0 4 g (O. 5 7 
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2$!J^r/k) , BOC-^v^O. 12g (0. 6 9$!)*^) „ 4-N, N~P 
*i-S\'T$; Wi?yO. 14g (1. 145P^;V) , (3-^ 
TvKT 5 / 7°P tf/W) %A*&*M S: K • ttfflfettO . 16g (0. 8 6 5 <J © 

S&ISffc iRftO. 41 lg i|K^10 0% 

mp 151-152°C; l H-NMR (CDC1 3 , 300 MHz) 5 1.41 (9H, s), 1.93-2.01 (2H, m), 
10 2.18-2.24 (2H, m), 2.66 (2H, t, J = 5. 9 Hz), 2.70 (1H, dd, J = 10. 5 Hz, 14.4 
Hz), 3.04 (1H, dd, J = 4. 1 Hz, 14.3 Hz), 3.91-4.06 (2H, m), 4.91-5.00 (1H, 
m), 5.07 (1H, br t, J = 4. 5 Hz), 5.68 (1H, d, J = 9. 9 Hz), 5.86 (1H, td, 
J = 5.4 Hz, 12.0 Hz), 5.89 (1H, tt, J = 2. 9 Hz, 53.1 Hz), 6.02 (1H, d, J 
= 11.7 Hz), 6.11 (1H, d, J = 5.4 Hz), 6.87 (1H, d, J = 7. 2 Hz), 7.01-7.13 
15 (7H, m), 7.31 (1H, t, J = 8. 0 Hz), 7.41 (2H, dd, J = 5. 4 Hz, 8.7 Hz); IR 
(KBr) 3370, 3310, 2936, 1750, 1684, 1638, 1512, 1225, 1196, 1157, 1125 cm" 1 ; 
Anal. Calcd for (yyyiA : C, 62.79; H, 5.42; N, 4.07. Found: C, 62.60; H, 
5.49; N, 4.00. 
m*M3 8 7 

20 if V W (IRS, 2SR) -2- [ (6, 7-^t KP-5H-<yy [a] i/^P 
^zfr-y-l-^ju^ju^^/u) T%S] -1- (4-7;VtP7i-/V) -3- [3- 
(1, l, 2, 2-r f77/v*ax Y^iy) y -fn \£A'^* , rMgS&L 

N- (t e r t--?Y*i/%A>tf=z>\') ify*Sl/ (IRS, 2SR) -2- [ (6, 

Ko-SH-^yy [a] ^D^ry-l-f;^;^^) T%J] - 

25 l-(4-7;l/tP7x=;W-3-[3-(l, 1, 2, 2-f Y 7 7^nx h 

y^fls] •7at°;^X J r/U0. 3 5 1 g (O. '5 1 O 5 > tikti&tO . 3 

&6»3fc flXJIO. 2 7 0 g &^8 5% 
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mp 174-177 c C(dec.) ; l H~NMR (CD 3 0D, 300 MHz) 5 1.88-1.96 (2H, m), 2.19-2.24 
(2H, m), 2.63-2.72 (3H, m), 3.24 (1H, dd, J = 3. 3 Hz, 14.1 Hz), 3.90 (1H, 
d, J = 1.7.1 Hz), 3.99 (1H, d, J = 17.1 Hz), 4.86-4.98 (1H, m), 5.69-5.79 
(2H, m), 6.04 (1H, d, J = 6.9 Hz), 6.24 (1H, tt, J = 2. 9 Hz, 52.6 Hz), 6.59 
5 (1H, dd, J = 1.2 Hz, 7.5 Hz), 7.00 (1H, t, J = 7. 4 Hz), 7.10-7.17 (5H, m), 
7.23 (1H, d, J = 7.8 Hz), 7.38 (1H, t, J = 7. 8 Hz), 7.55 (2H, dd, J = 5. 3 
Hz, 8. 9 Hz) ; IR (KBr) 3283, 3100-2800, 1744, 1640, 1514, 1271, 1233, 1200, 
1125 cm" 1 ; Anal. Calcd for C 31 H3 0 C1F 6 N 2 0 4 • 0. 5H 2 0: C, 58.72; H, 4.93; N, 4.42. 
Found: C, 58.46; H, 4.84; N, 4.51. 
10 $zMM 3 8 8 

="^B£ (IRS, 2SR) -2- [ (4-7;vto-l-t7f^f;P) 75/] -1- 
(4-7/Vtn7x.^)-3-[.3-(l, 1, 2, 2-r f77;^nx 

[ (IRS, 2 S R) -2- (4-7/^P7i=/V) -2-fc Kn 
15 =¥->-l- [3- (1, 1, 2, 2-T Yy7fr*xi^Y*c*s) ^Oif/l*] ^;V\ -j- 
79^^-l-Hi^^f-% KO. 6 6 4 g (1. 2 45 5!)^) ir^/N^^p 

V KO. 48g (3. 11 $ y*/W0 OTt h=fP;l/3 0ml», 4-N, 

5 y t°JJ i?^0. 3 0g (2. 4 9^*/U) ^UX, 7 0°C^3 
ftmtitW L7c 0 K)S$:£^fiK#£p Lfc|£, * 3 0 m 1 SrJP;^ ^<D^* 0 . 5 B# 

V # 7^0-7^77^- fcTflUt L (^^rf" V/g^^^/P= 1 / 1 - 

HJtftO. 4 3 8 g t$5 6»/o 
25 mp 181-182°C; 'H-NMR (CDCl 3 -DMS0-d a , 300 MHz) 5 2.70-2.76 (4H, m), 2.84 (1H, 
dd, J = 11.7 Hz, 14.4 Hz), 3.07 (1H, dd, J = 3. 9 Hz, 14.4 Hz), 4.93-5.02 
(1H, m), 5.94 (1H, tt, J = 2. 9 Hz, 53.0 Hz), 6.27 (1H, d, J = 5. 4 Hz), 7.01-7.32 
(8H, m), 7.40-7.53 (5H, m), 8.03 (1H, d, J = 9.0 Hz); IR (KBr) 3308, 3100-2800, 
1740, 1723, 1640, 1624, 1530, 1516, 1235, 1179, 1119 cm' 1 ; Anal. Calcd for 

725 



WO 02/059077 



PCT/JP02/00532 



CjaHjjsFsNO,,: C, 60.67; H, 3.98; N, 2.21. Found: C, 60.37; H, 3.76; N, 2.05. 

mmw3 8 9 

Wlltb))^ (IRS, 2SR) -2- [ (4-7^tP-l-t7h^/l') 7 
5;/] -1- (4-7 JVjru? sl^jV) -3- [3- (1, 1, 2, 2-f b57^*P 
5 rcf^S/) 7x=/I/] yPtVW 

ay^S (IRS, 2SR) -2- [ (4-7;^n-l-t7f^^) 757] - 
l-(4-7;vtP7*-^)-3-[3-(l, 1, 2, 2-r fy^/^n^hdrv') 
7i^]7 , u^*2 4 2mg (0. 3 8 2 5 J) ^/U) <D? h9 t Kn 
2ml», l*5©!K«fl3^hy 0. 3 8ml (0. 3 8 5 U *r/U) 

S5«fe»5|5 M 1 6 5 m g IR* 6 6 % 

rap 192-198°C; l H-NMR (DMS0-d 6 , 300 MHz) S 2.42-2.64 (4H, m), 2.81 (1H, dd, 
J = 11.7 Hz, 13.2 Hz), 3.08 (1H, dd, J = 2. 1 Hz, 13.5 Hz), 4.68-4.79 (1H, 

15 m), 5.93 (1H, d, J = 6.9 Hz), 6.73 (1H, tt, J = 2. 9 Hz, 51.8 Hz), 7.08-7.42 
(10H, m), 7.50 (2H, dd, J = 5. 7 Hz, 8. 4 Hz), 7.58 (1H, t, J = 7. 4 Hz), 8.01 
(1H, d, J = 8.7 Hz), 8.73 (1H, d, J = 9. 3 Hz) ; IR (KBr) 3304, 1738, 1842, 
1574, 1530, 1514, 1119 cm" 1 ; Anal. Calcd for C^FgNO^a- 1. 0H 2 0: C, 57.06; 
H, 3.89; N, 2.08. Found: C, 56.79; H, 3.86; N, 1.90. 

20 3 9 0 

• N- (te r t-7h^*^/H (IRS, 2SR) -2- [ (4-7 

fviru-i-r? 75/3-1- (4-7/i-tP7i=;v) -3- [3- (1,1, 
2, 2-r Yyy jvicxi^. h^v-) 7n Viv^^J-iv 

C (IRS, 2SR) -2- (4-7j^^7^=.;U) -2-fc Fa 
25 [3- (1, 1, 2, 2-7- Yjy/Virn^Y^y) ^y^J;U] j- 

7? Uy-l-%j\s7$3rt$ KO. 4 8 6 g (0. 9 1HH/V) > BOC-^]i 
iX^O. 19g (1. 0 95D^) s 4-N, N-^^T5y t']) i?yo. 2 
2g (1. 8 2?!)^) s 1-^^-3- (3-^^75/^nhVu) 
^U'-tHiO. 26g (1. 3 75!)^V) ©7tb=f!j;l/2 0ml^i 
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6 efeU* USAO. 5 8 2 g J|X^9 3% 

mp 126-127°C; 'H-NMR (CDC1 3 , 300 MHz) 8 1.33 (9H, s), 2.81 (1H, dd, J = 11.0 
Hz, 14.6 Hz), 3.10 (1H, dd, J = 3. 9 Hz, 14.4 Hz), 3.93 (1H, dd, J = 6.0 Hz, 
17.4 Hz), 4.04 (1H, dd, J = 5. 9 Hz, 1.9 Hz), 4.98-5.09 (2H, m), 5.88 (1H, 
tt, J = 2.8 Hz, 53.2 Hz), 6.08 (1H, d, J = 9. 9 Hz), 6.26 (1H, d, J = 3. 9 

10 Hz), 7.00 (1H, dd, J = 7.8 Hz, 9.9 Hz), 7.08-7.19 (6H, m), 7.32 (1H, t, J 
= 8.0 Hz), 7.40-7.54 (4H, m), 7.62 (1H, d, J = 7. 8 Hz), 8.06 (1H, d, J = 
7. 8 Hz) ; IR (KBr) 3360, 3297, 2982, 1746, 1682, 1642, 1530, 1514, 1227, 2300, 
1161, 1125 cm- 1 ; Anal. Calcd f or C 36 H 32 F 6 N 2 0 6 : C, 60.87; H, 4.67; N, 4.06. Found: 
C, 60.73; H, 4.65; N, 4.05. 

15 ^Jfe0tj3 9 1 

?})i/-y (IRS, 2SR) -2- [ (4-7^tP-l-t7K/l') 75/] -1- 
(4-7/^a7x^) -3- [3- (1 , 1, 2, 2-rh7 7/^nxl>^v') 

N- (t e r t-zfh*is*Sl'tf~M fVisi' (IRS, 2 S R) -2- [ (4- 
20 7;VtO"l-t7f^) 75/] -1- (4-7/^571^) -3- [3- (1, 
1, 2, 2-x YyyjViru^- Y*t-*s) y^~)V~\ 7°n KA/z.KfA/O . 404 g 
(0. 5 8 5 5 D^Ad , ftggfcO. 4m U ^;-^6m 1 ©SS^Nfe&5 0°C 

25 HX40. 3 3 1g HX^9 0% 

mp 209-212°C (dec. ) ; 4HMR (CD,OD, 300 MHz) 5 2.78 (1H, dd, J = 11.9 Hz, 
14.3 Hz), 3.33 (1H, dd, J = 3.9 Hz, 14.3 Hz), 3.95 (1H, d, J = 17.4 Hz), 
4.04 (1H, d, J = 17.4 Hz), 4.98-5.06 (1H, m), 6.08 (1H, d, J = 7. 5 Hz), 6.249 
(1H, tt, J = 2.9 Hz, 52.7 Hz), 7.00 (1H, dd, J = 5. 4 Hz, 8. 1 Hz), 7.07 (1H, 
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dd, J = 7.7 Hz, 10.1 Hz), 7.14-7.28 (6H, m), 7.36-7.41 (2H, m), 7.51-7.61 
(3H, m), 8.03 (1H, d, J = 8. 4 Hz) ; IR (KBr) 3301, 3100-2800, 1740, 1644, 
1514, 1275, 1235, 1206, 1121 cm" 1 ; Anal. Calcd for Cj^ClFeN^-O. 5H 2 0: C, 56.66; 
H, 4.12; N, 4.40. Found: C, 56.81; H, 4.35; N, 4.62. 
5 HtfiM3 9 2 

=>y^m (IRS, 2SR) -3- (4-ter t-^/Uy^M -2- [ (5-^ 
pn-l-t7M^) 75/] -1- (4-7;i'tP7x=;i') 7a fcVu^c* 

N-[ (IRS, 2SR) -1- (4-ter t -75vl"<>'vyl-) - 2- 
7x-^/)-2-t Ko^i/if/i,]-5-^pp-l-t7 5 KO. 4 9 9 g (0. 
10 9 8 5 5!)*^) k=i;s?^?uy Ko. 38 g (2. 4 6 5 U *;V') CD7ir h — 
MJ/U3 OmlSfc 4-N, N-^W^/t^v'yO. 24g (1. 97 
5 5*^) 7 0W3WNffl*#L& o EJS^&MfcJfrill Lfc«, *30 

*f-^/ftBfc3tf-A'=2/i-i/i) , ^-ry^Dbf^-x^i— =¥f-^± ggr 

e&Ufft JlRSO. 3 2 5 g 1&^5 4% 

mp 161-162°C; l H-NMR (CDC1„ 300 MHz) 5 1.31 (9H, s), 2.63-2.84 (5H, m), 
20 3.02 (1H, dd, J = 4. 1 Hz, 14.0 Hz), 4.98-5.06 (1H, m), 5.97 (1H, d, J = 9. 3 
Hz), 6.21 (1H, d, J = 4.8 Hz), 7.11 (2H, d, J = 8.4 Hz), 7.18-7.54 (11H, 
m), 8.28 (1H, -d, J = 8. 7 Hz) ; IR (KBr) 3300-3020, 2961, 1734, 1644, 1532, 
1213, 1165, 783 cm -1 ; Anal. Calcd for C, 4 H33Cl 2 N0 s -0. 5^0: C, 66.34; H, 5.57; 
N, 2.28. Found: C, 66.28; H, 5.34; N, 2.28. 

25 mm 393 

=i^?mi-VV V& (IRS, 2 SR) -3- (4-t e r t-^/U7^/U) -2- 
[ (5-^np-i-t7 hJM 75/3-1- (4-7/^nycc^/V-) 7*0 \f/U 

a*^?Wt (IRS, 2 SR) -3- (4-ter t-7f;V7i=/l') -2- [ (5- 
^PP-l-t7h^) 757] -1- (4-7/U#U7*zz/\,) 7ntr^7k*2 1 
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7mg (0. 3 5 8 $ <D^ lyt Ko77V3m 1 l&Jfcfclfcffc; 

1-hV V&frmWio. 3 6ml (0. 3 6 5; %M?L, £M.T* 5 ftMWVtz 0 

5 HKS2 0 0mg l|K^8 9% 

mp 174-178°C; 'H-NMR (CDC1 3 -CD 3 0D, 300 MHz) 8 1.30 (9H, s), 2.53-2.58 (2H, 
m), 2.65-2.83 (3H, m), 3.00 (1H, dd, J = 2. 7 Hz, 14.4 Hz), 4.89-4.98 (1H, 
m), 6.17 (1H, d, J = 4. 8 Hz), 7.12 (2H, d, J = 8. 4 Hz), 7.20-7.54 (11H, ra), 
8. 28 (1H, d, J = 8. 4 Hz) ; IR (KBr) 3245, 2965, 1730, 1640, 1574, 1418, 1157, 
10 785 cm" 1 ; Anal. Calcd for Ca^Cl-jNOgNa • 1. 0H 2 O : C, 63.16; H, 5.30; N, 2.17. 
Found: C, 62.93; H, 5.57; N, 2.04. 
3 9 4 

^KlRS, 2SR)-2-t(5-^dP-l-t7h^) 75/]-l-(4 
-7^0 71=^) -3-'[4- {YyytvUrvtJ-M 7i=;i/] -fvt'/ufcm 
15 5-^aa-N- [ (1 RS, 2SR) -2- (4-7^*n7s=/V) 

is-1- [4- (MJ7;i/tp^fM sO-it/u] ^)V\ i-yfuis-i-Xjvtf* 

f-$K0. 549g (1. 0 94 0^) i3A^|^ p ]) KO. 4 2g (2. 
7 35U*^) (DT-t Y^hV^3 Omlllf, 4-N, N-i^ ?vKT 5 / fc° U 
P^O. 27 g (2. 19?y^) SrJqjfc, 7 0VV3mmtmLtz o fcj&m* 
20 ^fi^*Ptrcm, 7X3 Oml t(D^O. SWmfflfr^tCo ^H^ftiM. 

• $*x*m&t L7c^, ^^;WT'2|aIttttJL7t 0 ^&7c^|$Jf ^^fl^r 
17 AT-m M£^M*Lfc 0 nbfitzm£.f&to*iyy *?sl>*7J*?u-? h 

25 4X1:0. 40 8 g l|X^6 2% 

mp 228-229t:; 'H-NMR (CDCl 3 -DMS0-d 6 , 300 MHz) S 2.65-2.79 (4H, m), 2.87 (1H, 
dd, J = 11.7 Hz, 13.5 Hz), 3.13 (1H, dd, J = 3.3 Hz, 14.1 Hz), 4.94-5.04 
(1H, m), 6.21 (1H, d, J = 6.0 Hz), 7.08-7.23 (5H, m), 7.38 (2H, d, J = 7. 8 
Hz), 7.47-7.54 (6H, m), 7.75 (1H, d, J = 9.6 Hz), 8.25 (1H, d, J = 8. 4 Hz) J 
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IR (KBr) 3300-2640, 1730, 1636, L528, 1510, 1323, 1221, 1177, 1155, 1109 
cm" 1 ; Anal. Calcd for Cj^ClF^Og-O. 3H 2 0: C, 61.30; H, 4.08; N, 2.31. Found: 
C, 61.21; H, 3.72; N, 2.36. 

mmm 395 

5 WSfHJ^ (IRS, 2SR)-2-[(5-^aP-l-t7f^l/)75 

y] -1- (4-7^070:^) -3- [4- (MJ7/^p>f^) y^jvi y 

=>;>?m (IRS, 2 S R) -2- [ 0-I-7-7 h-T/^) T%/1 -1- 

(4-7/l'tn7x^) -3- [4- ( M) ^AcJ-n^Tvl/) 7i=^] :/p tVl^ 
10 |2 14mgOff7t KP77y3ml» s 1 ftfeicRft;^ b V *> 

0. 3 6ml (O. "3 6 5 U &jbn*. % Sfif 5 $M*# Lfc 0 5l£*©*ilE^ 

HZ*13 2mg 

16 l H-NMR (CDCl 3 -DMS0-dY-CD 3 0D, 300 MHz) 5 2.54-2.79 (4H, m), 2.91 (1H, dd, J 
= 11.7 Hz, 14.1 Hz), 3.08 (1H, dd, J = 2.6 Hz, 14.0 Hz), 4.86-4.93 (1H, m), 
6.18 (1H, d, J = 5.7 Hz), 7.04-7.22 (4H, m), 7.26 (1H, d, J = 6.6 Hz), 7.39 
(2H, d, J = 8.4 Hz), 7.47-7.55 (6H, m), 8.26 (1H, d, J = 8. 1 Hz); IR (KBr) 
3650-2940, 1730, 1640, 1574, 1539, 1512, 1327, 1159, 1123 cm -1 ; Anal. Calcd 

20 for C 31 H 23 ClF<N05Na-l. 1H 2 0: C, 57.84; H, 3.95; N, 2.18. Found: C, 57.68; H, 
3.97; N, 2. 13. 

mm 3 9 6 

=i;^?m (IRS, 2SR) -1- (A-y;V*u7^~jV) -2- [ 

b^) T K/l -3-. (2, 2, 3. 3-7F7 7/^P-2, Ko 
25 -1, 4-^<Vi/v ? ^-^v'V-6— (JU) -/vMAoftM 

4-7/^a-N- { (IRS, 2SR) -2- (4-yjUJra y -2-fc Kn 

^rV-l- [ (2, 2, 3, 3-Tb77;Vta-2, 3-^tKa-l, 4-^/i? 
^-^^^-6-^;^) ^f/U] xfA'} - l-t7F75K0. 2 7 8 g (0. 50 8 
5 !)*;>) ia/^^nDKO. 20 g (1. 2 7 ? y*/u) <DT-feb= M)/u 
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3flml», 4-N, N-^W$; tTP v^O. 12g (1. 02$!)^ 
;H &Jn*. % 7 Otre3#|H«#Lfc. L1t&* *30mlS 

5 # & *t/tft^«j * f v * 7 a * n v h ^7 7 - k: r«f« n^y-y/ 

6&*SiH feftO. 18 4g »5 6% 

mp 196-197TC; 'H-NMR (CDCl 3 -DMSO-d 6 , 300 MHz) 8 2.71-2.75 (4H, m), 2.78 (1H, 
10 dd, J = 11.4 Hz, 14.4 Hz), 2.98 (1H, dd, J = 3.6 Hz, 14.7 Hz), 4.89-4.98 
(1H, m), 6.33 (1H, d, J = 4. 5 Hz), 7.01-7.16 (6H, in), 7.27 (1H, dd, J = 5. 4 
Hz, 8.1Hz), 7.38-7.54 (6H, m), 8.05 (1H, d, J = 7. 8 Hz) ; IR (KBr) 3285-2620, 
1728, 1512, 1279, 1223, 1159, 1084 cm" 1 ; Anal. Calcd for C 32 H 23 F 6 N0 7 • 0. oT^O: 
C, 58.54; H, 3.68; N, 2.13. Found: C, 58.76; H, 3.85; N, 2.31. 

i5 mmm 397 

n/s^H^hy £A (IRS, 2SR) -1- (4-7^071^) -2- [ (5- 
7;UtP-l-t7b^V) 75y]-3-(2, 2, 3, 3-T h77;WtP"2, 3 

(IRS, 2SR) -1- (4-7/^P7 ^.z=-jV) -2- [ (4-7/^c 
20 -l-t7H^) 75/] -3- (2, 2, 3, 3-7" h 7 2 , 3-v*fc K 

p-1, 4-^yy^'¥v'>'-6-'f7W-) 7°n tV^TK^l 4 5mgOr h?t Kn7 
7V3ml»> lftJBWMfc^hP !7A*«SR0. 2 2ml (0. 225 

25 IRA 7 9 m g 

'H-NMR (CDCla-DMSO-dg-CDjOD, 300 MHz) 6 2.54-2.76 (4H, m), 2. 85 (1H, dd, J 
= 11.6 Hz, 14.3 Hz), 2.98 (1H, dd, J = 3. 5 Hz, 14.3 Hz), 4.80-4.86 (1H, m), 
6.21 (1H, d, J = 4.8 Hz), 7.03-7.14 (6H, m), 7.25 (1H, dd, J = 5.4 Hz, 7.8 
Hz), 7.40 (1H, dd, J = 6.5 Hz, 8.6 Hz), 7.50-7.53 (4H, m), 8.04 (1H, d, J 
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= 8. 7 Hz) ; IR (KBr) 3630-2930, 1728, 1642, 1601, 1574, 1512, 1279, 1227, 
1157, 1084 cm' 1 ; Anal. Calcd for C 32 H 22 F 6 N0 7 Na • 1. 5H 2 0: C, 55.18; H, 3.62; N, 
2.01. Found: C, 55.41; H, 3.67; N, 2.00. 

5 imW<D\k&m (I) &£mk&<%) (I' ) ft, Itifcni/xrP/v^r;* 

B*x*mm&titc®m2 o o 1-1928 Q*m&bLx&v, ^<d 
10 iHm**W$®^&x®,-$£fr5'b<DX*hz 0 
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1. 5* 




(I) 



5 gm&Z, OR' tt<fc^£;ft/CVvCl>cfcV>7k$££> RfiTv'/US^ R' 

(fcfcU -^S^ [2 (S) -t iv- 
1 (S) - (4-F!)7/l'tn^f^y^) -s-f-M -*/W<*^K t e r 

3. Ar 1 >}Sgm£^*bTV^T'b < t^7 3 i-/W£X'S)^lt*:3ll|3«©^t) 0 

4. Ar 2 ^g^^-T5 5*fct4 6*W5!r#ai3£-C*)«S»3ft*llB«t«)^ 

6. RA$A R 1N CO- (R 1N }4emSSr*LTV>TtJ:^«7K^*fc(4g 



9. R' ' R 10 CO- (R 10 ttgmS=S:WbTV^tJ;V^t7k*S*7c 



25 10. R 10 ^{ 
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11. r' ' itxmm¥~?b$tt*&iwto<o<t&»>o 

12. r ' atfrxm+th i B*t©fli£*. 

13. R#a; R 1N co- (R 1N fig^Sr^■LTV^rfeJ;^^W»7K*^* 
fr**i/&frt,mi*hz>m&&&ftvx^xii J;v^5tfcfi6*^^«r♦fc 

10 n^fls$jxTV^Tt>J:V^^T^3^^S*»&38ltfn5BiftS*^-5 5**: 
T n * v-*J J: rjt^ tt ^ $ ft T V * X J; V > C x _ B TVl"*/^ h ilfftl 

^n^xV#/u#=/VT-fc<9s R" ' #7fc*JI|[-?T?*> »K R' «S**JS-?T»ife 
5gf*«liB«©{b^. 

15. 5 * fctt 6 M©^#ISS^7 *=yw-S, t° i> ^o^a^ 7 JJ /V 

25 >*ynS=^&5Ki*3®i4ia«©fl;^». 

17. N- [ (IRS, 2SR) -2- (4-7/V^n7x^) -2-tKP^i/- 
1- [4- (l>y y/U^-n^^) ^yit/u] ^fvi-] -6, Fa-SH-*-^ 
V [a] ^a^ry-l-*M>t5 F\ 

4-7;k^-ci-N- ( (1R, 2S) -2- (4-7;^D7x^) -2-k Ku^y- 
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1- ( (4- (MJ^Aoj-p^fyU) 7*~/U) **f-lV) -\-1-7 $ 

N- [ (1 R, 2 S) -2- (4-7/U*V7^^/v) -2-fc Kp^-1- [3- (1, 
1, 2, 2-x f7 7^ni ^dri/) ✓O'^/l/] ai^/V] -6, 7-i>tFo-5H 

6 -^yy [a] i/^D^fy-i-*;^tn\ 

N- C (IRS, 2SR) -2- (4-7;^a7*-^) -2-fc Kp^-1- [3- 
(1, l, 2, 2-r-Y77fr*v*-Y* :: s) 'O'v^Kl -5, K 

N- [ (IRS, 2 SR) -2- (4-7/Vta7a:=;l') -2-t Ka^V-l- [3- 
10 (1, 1, 2, 2-T h77;^nx hdf->y) ^>-^] *-*f)V\ -6, 7, 8, 9 

-t hyt: KP-5H-^yy [a] ^p^ry-i-^^wo; 

[ (1R, 2S) -2- (4-7;l-tn7i^) -2-t Kb*$/- 
1- [3- (1, 1, 2, 2-rf77^toih^7) ^X^U] 

15 N- [ (IRS, 2SR) -2- (4-7/^n7s^) -2-fc Kn^-l- [3- 
(1, 1, 2, 2-r h7 7;VtPxh^) r c ^] "5, 6, 7, 8 

-7h7tFo^yy [a] ^p^x^-i-^/W^IK b\ 

N- [ (IRS, 2SR) -2- (4-7;^P7x^) -2-fc (4- 
4 Vfn tr/WO^A*) a^/P] -6, 7-v>t KP-5H-^yy [a] iX^P^:/ 

20 7y-i-^;^t5F N 

N- ( (IRS, 2SR) -2- (3-7/^P7^=^) -2-fc Kp^-I- ( (4 
- (bV7^***^M 7*-^) tTSl') ^T^) -6, 7-^tKa-5H-^ 
W [a] -ypn^T'Ty-l-tuv^f-* K> 

N- ( (IRS, 2 SR) -2-fc KP^i/-2- (4-7 cty *%s7 -1- ( (4 

25 - (M;7/^p^^) 7s^) /^V) a^A") "6, 7-7tKP-5H-^ 
[ a ] S'* P 1 -jb^jj?*?- 5 Ks 
N-[ (IRS, 2SR) - 2-(4-^PP7i=/l') -2-fc KPdrv'-l- [3- (1, 
1, 2, 2-T h7 7;V-tPi h^ri') ^^^] J-^vl'] -6, 7-^fcKP-5H 
-^O-y* [a] ^o^y-l-^/H^rt? r-\ 
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N- ( (IRS, 2SR) -2-fc Kndri/-2- (4- ^-J^tti/) V ^-/V) 
-1- ( (3- ( (1, 1, 2, 2-r h7 7;^nxf;V) ^a^AO ^9=" 

;V) ccf-;U) -6, 7~^t Ko-5H-^y^ [a] ^P^^fy-l-*^**t 



5 N- ( (1 RS, 2 SR) -2- (4- ( (4-^PP-3-xf*7*=^) 

-2-t Kd^>-1- ( (3- ( (1, 1, 2, 2-7^77/^01^) 
7*~JV) x-J-JV) -6, Kn-5H-^y/ [a] P 

N- ( (IRS, 2 SR) - 2- (2-7/^P^y^V-4-^/V) -2-t Fo^> 
10 1- ( (3- (1, 1, 2, 2-fb7 7;Wtnxh^) !7a^/l/) ^ ^) ^ 
7V) -6, 7-^tKP-5H-^yy [a] v^P^/T^-l-^/V^f-^ F> 
N- ( (IRS, 2RS) -2- (6-7/^at°y -^^-2— f/U) -2-t KP^ri/- 
1- ( (3- (1, 1, 2, 2-f>77/Vtnxf^) 7i=^) ^/V) ^ 
/V) -6, 7-i?tFP-5H-<yy [a] i/? P-^/t 1 ^- 1 ^ F, 

15 N- [ (IRS, 2SR) -1- (4-ter t --ff-fl^WfiA -2- (3- 
V pd7i-/1/) - 2 — t F P ^■i/^Tfr] -5-^PP-l-t7fT5h\ 
4-7/M-P-N- { (IRS, 2SR) -2- (4-7;^P7x-/l/) -2- 
tKP^-l- [ (2, 2, 3, 3-fF77/^P-2, 3-v>t Kp-1, 
4 -^^y^dp^v- 6 — < A) * - 1 -^"7 h T 5 KSfctt-t 

20 ©ifrCfc 5l*3fcJg 1 SifcOf 
1 8. A 



ffSSr, OR' ' tt#9l$*t"OvtfcJ:vvfcR£«\ Rf±7ixAg£, r 1 (JtK 
26 *Jg^F*fc«:aiftS**rLTV>rt>J;V^fl5**K*^-#-. 3 




(I) 
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tz\t^(Om.(D^vi YyyV itzt£U ^<W)V- [2 (S) -fc ^u^y-Z-^T^ 
-;U-2-4/^-l (S) - (4-h])y7U^X2^f-;u-^<>-i>/l') -^)V\ -#;W^$ 
>m t e r t-:/5vt^*7VMi|&<) „ 
1 9. 



OR' ' R' 




(I) 



io 2 0. =» vx? y ^^x^^S6Ra#^Jr*fc5lt^ 1 9fB«^fl/*feo 

2i. ^ay^ge-^^^xp-^i^T-fesiMJii 9WM<Dm^ a 

23. ^is^ftD ^se-=i ^^xo-^T^Jx-fosii^i 9ia«om^= 

24. > y ;/ y i? y k^t^it- h s 1 9 nmomjmo 

i5 25. t^sss fiSMt^ s 1 9 ia«©;i&jm 

2 6 . ^tt'i>fl£«8©«Me2!lT*fc Zm&m 1 9 |B«©E^. 

2 7 . *£»'L>iiE©^iftf&i$T*fc 1 9 mm<Dmm^ a 

2 8 . nck^tz.\±^yvmm^<Dmfmm^(D^m^miX'h^tm^.i 9is 

20 29. mn«smmmm(D^mmixh6 1 9 flatt®fe/$«. 

3 0 . ^mskm<D^m^m\xh mxm 1 9 M^&um 
3 1 . wsof ^ss^j-efe 5it*3i 1 9 iBi&4) 

3 2 . m^^mmnx'h^m^ 1 9 iB^mti 0 

3 3 . ®mmim<Dmmmmx& 1 9 mtouMo 

25 3 4. it 
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OR' 




2 ' ttwassr^ru-c 



^Tt«tV^#^%s OR' ' ttfiH^jh/W-Ct>J:V>*K£«r N Rttr^m 
3 5 . IlilOfSSfMtji 5i*« 3 4 fE«c©#lc 

3 7 . Att'L-fflsa*© ^mmmx-h zm&m 3 4 iB*©ai. . 

3 s . ^f^m>bm<D^m^mMvh im&x 3 a &m<m. 

©jk©3M. 

4 0. ^ttRUHM®WfMm^SM^3 4lBito^ 

4 1 . M®s©«m«^JT$) 5 mim 3 4 iBi^Jo 

42. m*^<D^mmmMx*b%mim 3 4 !a«t©ai 0 

4 3 . mmmimvmmmmv h 5 3 4 c^ofti. 

4 4 . g»^« 1 Kiio^ftSfctt*^©***^***^^^^ zt* 
4 5 . MM 1 IB*©fc£*£ fctt*©tt©^*Sr*mJKi»fcia^1-<5 

4 6. 3 v^x y A/a^^;HEasseia#©fc*©fsiK©i45fi©fc«)©i(i** 1 

Bfc©fls£**fctt*©*[©*Jfl. 

4 7 . iHj^ifiUfc© W • ^©fc©©EH©SS5t©fe©©fS** 1 SBtt©fls£# 

48. w^iia«©^iifc*fctt*©ia©^rsb*&«J!Lib»fcfi(4--t-«^i:*- 
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5 o . Bfrfrg i ia«©fc£« fcf±*oifco*3»ft^i^L8b»^jg-^i-5 t k & 

mm 1 t s tfajb* »* s w* itiWfefrfc 

5 1 . it^Jf i fBtt©fc£4fe* fc ft* ©j^(D^fi &«&?Lt!* 5 n k 

5 2 . Mfjfcg 1 ffitt©fc£4fc3: fcf±*©8K0^*&^SMfefc«!4'*5 i k & 

5 4 . ISN*Ji l f»oft^*fctt*©*©^**«*»*K:ft-§-i-5 r k & 
5 5 . BftfcB 1 a^©fl3^*fctt*©*O^TS**«ritlL«i|lJjca41-5 1 k & 

5 6 . m&g 3 4ia«©^ ( 1 • ) ^asftsfl^fcsfctt^oau -*fcf±*© 
3^fi) /^^x/^$gjiige©ia.§^o 

5 7. 3 V^xy^^ i r/l'te^S6Ri#©7 v c«)©|l^©®lji©fci?)|»^Jl3 4 
58. ^ 
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